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ADE-203-374A (Z) 

HN58C65 Series 
8, 192-word x 8-bit Electrically Erasable and 

Programmable CMOS ROM 

HITACHI Rev. 1.0 
April 12, 1995 

The Hitachi HN58C65 is an electrically erasable 
and programmable ROM organized as 8,192-word 
x 8-bit. It realizes high speed, low power 
consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 32-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 5 V supply 
• On-chip latches: address, data, CE, OE, WE 
• Automatic byte write: 10 ms max 
• Automatic page write (32 bytes): 10 ms max 
• Fast access time: 250 ns max 
• Low power dissipation: 

20 mWIMHz typ (active) 
2.0 mW typ (standby) 

• Data polling, RDYlBusy 
• Data protection circuit on power on/off 
• Conforms to JEDEC byte-wide standard 
• Reliable CMOS with MNOS cell technology 
• 105 erase/write cycles (in page mode) 
• 10 year data retention 

Ordering Information 

Type No. Access time Package 

HN58C65P-25 250 ns 

HN58C65FP-25 250 ns 

600 mil 
28-pin 
plastic DIP 
(DP-28) 

28-pin'1 
plastic SOP 
(FP-28D/DA) 

Notes: T is added to the end of Type No. for a SOP 
of 3.0 mm (max) thickness. 
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HN58C65 Series 

Pin Arrangement 

HN58C65P/FP Series 

ROYIBusy Vee 
A12 WE 
A7 26 NC 
A6 4 25 A8 
A5 5 24 A9 
A4 6 23 A11 
A3 7 22 OE 
A2 8 21 A10 
A1 9 20 CE 
AO 10 19 1/07 

1/00 11 18 1/06 
1/01 12 17 1/05 
1/02 13 16 1/04 

Vss 14 15 1/03 

(Top View) 

Pin Description 

Pin name Function 

AO-A12 Address input 

1/00-1/07 Data input/output 

OE Output enable 

CE Chip enable 

WE Write enable 

Vee Power (+5 V) 

Vss Ground 

NC No connection 

ROYlBusy ReadylBusy 
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Block Diagram 

Vee 

Vss 

DE 

CE 

WE 

AD 
I 

A4 

A5 

I 

0-

0-

A12 0-

Mode Selection 

Pin Mode 

Read 

Standby 

Write 

Deselect 

Write inhibit 

Data polling 

High Voltage Generator 

Control Logic and Timing 

Address 

Buffer and 

Latch 

CE 

VIL 

VIH 

VIL 

VrL 

x 

x 

V1L 

OE 

VIL 

x*l 

VIH 

VIH 

x 

VIL 

VIL 

Note: 1. x = Don't care 

WE 

VIH 

x 

VIL 

VIH 

VIH 

X 

VIH 

HN58C65 Series 

1100 - 1/07 ROYIBusy 

RDYlBusy 

High-Z 

High-Z 

110 Buffer 

and 
Input Latch 

YGating 

Memory Array 

Data Latch 

VO 

Dout 

High-Z 

High-Z to VOL Din 

High-Z High-Z 

High-Z 

High-Z 

VOL Data out (1/07) 
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HNS8C6S Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage *1 Vee -0.6 to +7.0 V 

Input voltage *1 Vin -0.5*2 to +7.0 V 

Operating temperature range*3 Topr Oto +70 ·c 

Storage temperature range Tstg -55 to +125 ·c 

Notes: 1. With respect to VSS 
2. Yin min = -3.0 V for pulse width!:> 50 ns 
3. Including electrical characteristics and data retention. 

Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4,5 5.0 5.5 V 

Input voltage VIL -0.3 0.8 V 

V1H 2,2 Vee + 1 V 

Operating temperature Topr 0 70 ·c 
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HN58C65 Series 

DC Characteristics (Ta=O to +70°C, Vee = 5 V ±10 %) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input leakage current III 2 IJA Vee = 5.5 V, Yin = 5.5 V 

Output leakage current ILO 2 IJA Vee = 5.5 V, Vout = 5.5/0.4 V 

Vee current (standby) lee1 mA CE = VIH, CE = Vee 

Vee current (active) lee2 8 rnA lout = 0 rnA, Duty = 100%, 
Cycle = 1 IJs at Vee = 5.5 V 

25 rnA lout = 0 rnA, Duty = 100%, 
Cycle = 250 ns at Vee = 5.5 V 

Input low voltage VIL -0.3*1 0.8 V 

Input high voltage VIH 2.2 Vee + 1 V 

Output low voltage VOL 0.4 V IOL = 2.1 rnA 

Output high voltage VOH 2.4 V IOH =-400 IJA 

Note: 1. VIL min = -1.0 V for pulse width ~ 50 ns 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance*1 Cin 6 pF Yin = 0 V 

Output capacitance*1 Cout 12 pF Vout = 0 V 

Note: 1. This parameter is periodically sampled and not 100 % tested. 
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HN58C65 Series 

AC Characteristics (Ta = 0 to + 70°C, Vee = 5 V ± 10 %) 

Test Conditions 
• Input pulse levels : 0.4 V to 2.4 V 
• Input rise and fall time: ~ 20 ns 
• Output load: lTIL Gate +100 pF 
• Reference levels for measuring timing: 0.8 V and 2.0 V 

Read Cycle 

Parameter Symbol Min Max Unit Test conditions. 

Address to output delay tACC 250 ns CE = OE = VIL. WE = VIH 

CE to output delay tCE 250 ns OE = VIL. WE = VIH 

OE to output delay toE 10 100 ns CE = VIL. WE = VIH 

Address to output hold tOH 0 ns CE = OE = VIL. WE = V1H 

OE. CE high to output float*1 tOF 0 90 ns CE == VIL. WE = VIH 

Note: 1. tOF is defined at which the outputs achieve the open circuit condition and are no longer driven. 

Read Timing Waveform 

Address ): K 
tACC 

/ tOH 
tCE 

\ / 
toE tOF 

High 

IIII Data Out Valid :\ \1\ 
\ \ \ \~ ~I III 

Data Out 
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HN58C65 Series 

WriteCycIe 

Test 
Parameter Symbol Min*1 Typ Max Unit conditions 

Address setup time tAS 0 ns 

Address hold time tAH 150 ns 

CE to write setup time (WE controlled) tcs 0 ns 

CE hold time (WE controlled) tCH 0 ns 

WE to write setup time (CE controlled) tws 0 ns 

WE hold time (CE controlled) tWH 0 ns 

OE to write setup time toES 0 ns 

OE hold time toEH 0 ns 

Data setup time tos 100 ns 

Data hold time tOH 20 ns 

WE pulse width (WE controlled) twp 200 ns 

CE pulse width (CE controlled) tow 200 ns 

Data latch time tOl 100 ns 

Byte lode cycle telc 0.30 30 I.Is 

Byte lode window tel 100 I.Is 

Write cycle time twc 10"2 ms 

Time to device busy toe 120 ns 

Write start time tow 150 ns 

Note: 1. Use this device in longer cycle than this value. 
2. twc must be longer than this value unless polling technique is used. This device automatically 

completes the internal write operation within this value. 
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HN58C65 Series 
Byte Write Timing Waveform(1) (WE ControUed) 

Address 

CE 

WE 

tOES 

OE 

tos tOH 

Din 

tow 

High-Z tos 
ROY/Busy 
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HN58C65 Series 

Byte Write Timing Waveform(2) (CE Controlled) 

Address 

tos tOH 

Din 

ROY/Busy 
tOB High-Z 
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HN58C65 Series 

Page Write Timing Waveform(l) (WE Controlled) 

Address 
AS to A12 

Address 
AOtoA4 

Din 

RDY/Busy 

14 Hitachi 
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HN58C65 Series 

Page Write Timing Waveform(2) (CE Controlled) 

Address 
A5 to A12 

Address 
AO to A4 

Din 

ROY/Busy 
High-Z 

tow 

I~---------------------------~ 
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HN58C65 Series 

Data Polling Timing Wavefome 

Address _An_XXX_An ~~P<><><>< An xxX>< 
CE 

WE 

tOES 

OE 

1/07 

twc 
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Functional Description 

Automatic Page Write 

Page-mode write feature allows 1 to 32 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 31 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 IlS of the preceding rising edge of 
WE. When CE or WE is high for 100 Ils after data 
input, the EEPROM enters write mode 
automatically and the input data are written into 
the EEPROM. 

Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from VO? to indicate that 
the EEPROM is performing a write operation. 

RDY /Busy Signal 

RED/Busy signal also allows the status of the 
EEPROM to be determined. The RDY/Busy signal 
has high impedance except in write cycle and is 
lowered to VOL after the first write signal. At the 
end of a write cycle, the RDY/Busy signal changes 
state to high impedance. 

WE,CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CEo 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 105 cycles in case of the page 
programming and 3 x 103 cycles in case of byte 
programming (1 % cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 104 cycles. 

HN58C65 Series 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
program mode by mistake. 
To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in program mode. 
Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 

~~ -----"I WI-' ---- 5 V 
- 0 V 

OE ----~~--- ~~ 

20 ns max 

2. Data Protection at V cc On/Off 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
act as a trigger and turn the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 

Hitachi 17 



HN58C65 Series 

Vee 

CPU 
RESET 

'Unprogrammable • Unprogrammable 

'The EEPROM should be kept in un­
programmable state during Vee on/off by 
using CPU RESET signal. 

In addition, when Vee is turned on or off, the 
input level of control pins must be held as shown in 
the table below. 

CE Vee x x 

OE x Vss x 

WE x x Vee 

x: Don't care. 
Vee: Pull-up to Vee level. 
V ss: Pull-down to V SS level. 

18 Hitachi 



Package Dimensions 

HN58C65P Series (DP-28) 

35.6 

36.5 Max 

1.2.11. 
1.9 Max 

H r-
r H r I-' r r r r I--' r- r l-

2.54:1:0.25 .11.0.48:1: 0.10 

HN58C65FP Series (FP-28D) 

I 18.3 
28' 18.75 Max ·115 

~o .J..L.1..1..1..] 
1 

0.895 

.,.... 
ci 

14 

H 
i-

HN58C65 Series 

Unit:mm 

, 
If ~-----' ~\ 

:t \\ 

0" - 15" 

0.25: g:~ .11. 

Unit:mm 

" " 
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HN58C65 Series 

Package Dimensions (cont) 

HN58C65FP Series (FP-28DA) 

1 18.3 I 
281" 18.75 Max • 15 

~o ~] 
14 

1.77 max 

20 Hitachi 
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ADE-203-411A (Z) 

HN58C65PJIFPI 
8, 192-word x 8-bit Electrically Erasable and 

Programmable CMOS ROM 

HITACHI Rev. 1.0 
June 20, 1995 

The Hitachi HNS8C6S is an electrically erasable 
and programmable ROM organized as 8,192-word 
x 8-bit. It realizes high speed, low power 
consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 32-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single S V supply 
• On-chip latches: address, data, CE, OE, WE 
• Automatic byte write: 10 ms max 
• Automatic page write (32 bytes): 10 ms max 
• Fast access time: 2S0 ns max 
• Low power dissipation: 

20 mWIMHz typ (active) 
2.0 mW typ (standby) 

• Data polling, RDY/Busy 
• Data protection circuit on power on/off 
• Conforms to JEDEC byte-wide standard 
• Reliable CMOS with MNOS cell technology 
• 105 erase/write cycles (in page mode) 
• 10 year data retention 
• Operating temperature: -40 to 8S"C 

Ordering Information 

Type No. Access time Package 

HN58C65PJ-25 250 ns 

HN58C65FPI-25T 250 ns 

600 mil 28-pin 
plastic DIP 
(DP-28) 

400 mil 28-pin 
plastic SOP 
(FP-28DA) 
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HN58C65PJIFPI 

Pin Arrangement 

HNS8C65PJ/FPI 

ROY/Busy Vee 
A12 27 WE 
A7 3 26 NC 
A6 4 2S A8 
AS S 24 A9 
A4 6 23 A11 
A3 7 22 OE 
A2 8 21 A10 
A1 9 20 CE 
AO 10 19 1/07 

1/00 11 18 1/06 
1/01 12 17 I/OS 
1/02 13 16 1/04 

Vss 14 15 1/03 

(Top View) 

Pin Description 

Pin name Function 

AO-A12 Address input 

1/00-1/07 Data inpuVoutput 

OE Output enable 

CE Chip enable 

WE Write enable 

Vee Power(+S V) 

Vss Ground 

NC No connection 

ROYIBusy ReadylBusy 

22 Hitachi 



Block Diagram 

Vcc 

Vss 

DE 

CE 

WE 

AD 0-­
I 

A4 0--

High Voltage Generator 

Control Logic and Timing 

Y Decoder 

HN58C65PJIFPI 

1/00 - 1/07 

I/O Buffer 
and 
Input Latch 

Y Gating 

ROY/Busy 

A50-­
I 
A120--

Address 

Buffer and 

Latch ~1 X D~d" 1-'--__ M_em_Ory:--A_rr_ay __ .... 

Data Latch 

Mode Selection 

Pin Mode CE OE WE ROY/Busy I/O 

Read VIL VIL VIH High-Z Dout 

Standby VIH x*l x High-Z High-Z 

Write VIL VIH V 1L High-Z to VOL Din 

Deselect VIL VIH VIH High-Z High-Z 

Write inhibit x x VIH High-Z 

x VIL x High-Z 

Data polling VIL VIL VIH VOL Data out (1/07) 

Note: 1. x = Don't care 

HITACHI Hitachi 23 



HN58C65PJIFPI 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage '1 Vee -0.6 to +7.0 V 

Input voltage '1 Vin -0.5'2 to +7.0 V 

Operating temperature range'3 Topr -40 to +85 ·c 
Storage temperature range Tstg -55 to +125 ·c 
Notes: 1. With respect to Vss 

2. Vin min = -3.0 V for pulse width ~ 50 ns 
3. Including electrical characteristics and data retention. 

Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage VIL -0.3 0.8 V 

VIH 2.2 Vee + 1 V 

Operating temperature Topr -40 85 ·C 

24 Hitachi 



HN58C65PJIFPI 

DC Characteristics (Ta=-40 to +85°C, Vee = 5 V ±1O %) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input leakage current III 2 IJA Vee = 5.5 V, Vin = 5.5 V 

Output leakage current ILO 2 IJA Vee = 5.5 V, Vout = 5.5/0.4 V 

Vee current (standby) lee1 mA CE = VIH, CE = Vee 

Vee current (active) lee2 8 mA lout = 0 rnA, Duty = 100%, 
Cycle = 1 IJs at Vee = 5.5 V 

25 rnA lout = 0 rnA, Duty = 100%, 
Cycle = 250 ns at Vee = 5.5 V 

Input low voltage VIL -0.3*1 0.8 V 

Input high voltage VIH 2.2 Vee + 1 V 

Output low voltage VOL 0.4 V IOL = 2.1 rnA 

Output high voltage VOH 2.4 V IOH =-400 IJA 

Note: 1. VIL min = -1.0 V for pulse width ~ 50 ns 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance*1 Cin 6 pF Vin = OV 

Output capacitance*1 Cout 12 pF Vout= 0 V 

Note: 1. This parameter is periodically sampled and not 100 % tested. 
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HN58C65PJIFPI 

AC Characteristics (Ta = - 40 to +85°C, Vee = 5 V ± 10 %) 

Test Conditions 

it Input pulse levels: 0.4 V to 2.4 V 
• Input rise and fall time: ::; 20 ns 
• Output l()ad: 1 TIL Gate + 1 00 pF 
• Reference levels for measuring timing: 0.8 V and 2.0 V 

Read Cycle 

Parameter Symbol Min Max Unit Test conditions 

Address to output delay tACC 250 ns CE = OE = VIL, WE = VIH 

CE to output delay tCE 250 ns OE = VIL, WE = VIH 

OE to output delay tOE 10 100 ns CE = VIL, WE = VIH 

Address to output hold toH 0 ns CE = OE = VIL, WE = VIH 

OE, CE high to output floa(1 tOF 0 90 ns CE = VIL, WE = VIH 

Note: 1. tOF is defined at which the outputs achieve the open circuit condition and are no longer driven. 

Read Timing Waveform 

RAS 

CAS 

Address 

WE 

1/0 
(OUIpUI) 

1/0 
(Inpul) 

OT/OE 

OSF 

26 Hitachi 
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HN58C65PJIFPI 

Write Cycle 

Test 
Parameter Symbol Min*1 Typ Max Unit conditions 

Address setup time tAS 0 ns 

Address hold time tAH 150 ns 

CE to write setup time (WE controlled) tcs 0 ns 

CE hold time (WE controlled) leH 0 ns 

WE to write setup time (CE controlled) tws 0 ns 

WE hold time (CE controlled) tWH 0 ns 

OE to write setup time toES 0 ns 

OE hold time toEH 0 ns 

Data setup time tos 120 ns 

Data hold time tOH 30 ns 

WE pulse width (WE controlled) twp 200 ns 

CE pulse width (CE controlled) lew 200 ns 

Data latch time tOl 100 ns 

Byte lode cycle tBlC 0.30 30 Ils 

Byte lode window tBl 100 Ils 

Write cycle time twc 10*2 ms 

Time to device busy tOB 120 ns 

Write start tllne tow 150 ns 

Note: 1. Use this device in longer cycle than this value. 

2. twc must be longer than this value unless polling technique is used. This device automatically 
completes the internal write operation within this value. 
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HN58C65PJIFPI 

Byte Write Timing Waveform(l) (WE Controlled) 

Address 

CE 

WE 

tOES 

OE 

tos tOH 

Din 

tow 

High-Z toe 
ROY/Busy 
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HN58C65PJIFPI 

Byte Write Timing Waveform(2) (CE Controlled) 

Address 

tos tOH 

Din 

RDYlBusy 
tOB High-Z 
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HN58C65PJIFPI 

Page Write Timing Waveform(l) (WE Controlled) 

Address 
A5 to A12 

Address 
AO to A4 

Qin 

RDY/Busy 

30 Hitachi 
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HN58C65PJIFPI 

Page Write Timing Waveform(2) (CE Controlled) 

Address 
AS to A12 

Address 
AOtoA4 

Din 

ROY/Busy 
High-Z 

tow 

I~------------------------~~ 
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HN58C65PJIFPI 

Data Polling Timing Waveform 

Address _An~>®<~An ----,X=P<><><X An ><XXX 
CE 

WE 

tOES 

OE 

1/07 

twc 
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Functional Description 

Automatic Page Write 

Page-mode write feature allows 1 to 32 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional I to 31 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 f.lS of the preceding rising edge of 
WE. When CE or WE is high for 100 Ils after data 
input, the EEPROM enters write mode 
automatically and the input data are written into 
the EEPROM. 

Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from I/07 to indicate that 
the EEPROM is performing a write operation. 

RDY/Busy Signal 

RED/Busy signal also allows the status of the 
EEPROM to be determined. The RDYlBusy signal 
has high impedance except in write cycle and is 
lowered to VOL after the first write signal. At the 
end of a write cycle, the RDYlBusy signal changes 
state to high impedance. 

WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CEo 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 105 cycles in case of the page 
programming and 3 x 103 cycles in case of byte 
programming (1 % cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 104 cycles. 

HN58C65PJIFPI 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
program mode by mistake. 

To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in program mode. 

Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 

WE -------, ./------ 5 V 

CE W--- -OV 

OE 

M nmm ____ 5V 

----~ ~ OV 

----: :--

20 ns max 

2. Data Protection at Vee On/Off 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
act as a trigger and turn the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 
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HN58C65PJIFPI 

;~ff$-~ 
*Unprogrammable *Unprogrammable 

*The EEPROM shoud be kept in unprogrammable 

state during Vee on/off by using CPU RESET signal. 

In addition, when Vee is turned on or off, the input 
level of control pins must be held as sh<,>wn in the 
table below. 

CE Vee x x 

OE x Vss x 

WE x x Vee 

x: Don't care. 

Vee: Pull-up to Vee level. 

Vss: Pull-down to Vss level. 
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HN58C65PJIFPI 

Package Dimensions 

HN58C65PJ Series (DP·28) Unit: mm 

35.6 
36.5 Max 

1.2.11. 14 

1.9 Max 

I-' I--' l- I- l- I-' l- I--' I-' !---' I---' !---' !---' 

2.54 ±0.25 ,11.0.48±0.10 

I~ 
15.24 

'I ~ 

~i;I -~-~ " 
" 

U; '<t 0.25~ g:6~ .II. Il) 

ci C\i 
0° - 15° 

HN58C65FPI Series (FP·28DA) Unit: mm 

18.3 
18.75 Max 

CD"'~ :;:; 11.8 ± 0.3 

~ ~i :~fO_100 
1.0 
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ADE-203-37SF (Z) 

HN58C66 Series 
8, 192-word x 8-bit Electrically Erasable and 

Programmable CMOS ROM 

HITACHI Rev. 6.0 
April 12, 1995 

The Hitachi HN58C66 is an electrically erasable 
and programmable ROM organized as 8,192-word 
x 8-bit. It realizes high speed, low power 
consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 32-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 5 V supply 
• On-chip latches: address, data, CE, OE, WE 
• Automatic byte write: 10 ms max 
• Automatic page write (32 bytes): 10 ms max 
• Fast access time: 250 ns max 
• Low power dissipation: 

20 mWIMHz typ (active) 
2.0 mW typ (standby) 

• Data polling, RDYlBusy 
• Data protection circuit on power on/off 
• Conforms to JEDEC byte-wide standard 
• Reliable CMOS with MNOS cell technology 
• 105 erase/write cycles (in page mode) 
• 10 years data retention 
• Write protection by RES pin 

Ordering Information 

Type no. Access time Package 

HN58C66P-25 250 ns 600 mil 28-pin 
plastic DIP 
(DP-28) 

HN58C66FP-25 250 ns 28-pin "1 
plastic SOP 
(FP-28D/DA) 

HN58C66T-25 250 ns 32-pin 
plastic TSOP 
(TFP-32DA) 

Notes: 1. T is added to the end of Type No. for a 
SOP of 3.00 mm (max) thickness. 
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HN58C66 Series 

Pin Arrangement 

HN58C66P/FP Series HN58C66T Series 

ROY/Busy Vee 
A12 27 WE A2 17 16 A3 

Al 18 15 A4 
A7 26 RES AO 19 14 AS 
A6 25 A8 NC 20 13 A6 

1/00 21 12 A7 
AS 24 A9 1/01 22 11 A12 
A4 23 A11 1/02 23 10 NC 

A3 22 OE Vss 24 9 ROY/Busy 
1103 25 8 Vee 

A2 21 A10 1104 26 7 NC 
A1 20 CE 1/05 27 6 WE 

1/06 28 5 RES 
AO 10 19 1107 1/07 29 4 A8 

1/00 11 1/06 NC 30 3 A9 
CE 31 0 2 All 

1/01 12 1/05 Al0 32 1 OE 
1/02 13 1/04 

Vss 14 1/03 
(Top view) 

(Top view) 

Pin Description 

Pin name Function 

AO-A12 Address inputs 

1/00-1/07 Data Input/output 

OE Output enable 

CE Chip enable 

WE Write enable 

VCC Power (+5 V) 

Vss Ground 

RES Reset 

NC No connection 

RDY/Busy Ready IBusy 
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Block Diagram 

Vee 

Vss 

OE 

CE 

WE 

AD 
I 

A4 

AS 
I 

A12 

Mode Selection 

Pin Mode 

Read 

Standby 

Write 

Deselect 

Write inhibit 

Data polling 

Program reset 

High Voltage Generator 

Control Logic and Timing 

Address 

Buffer and 

Lateh 

CE 

VIL 

VIH 

VIL 

VIL 

x 

x 

VIL 

x 

OE 

VIL 

x*2 

VIH 

VIH 

x 

VIL 

VIL 

x 

YDecoder 

X Decoder ---. 

WE ROY/Busy 

VIH High-Z 

x High-Z 

VIL High-Z to VOL 

VIH High-Z 

VIH High-Z 

x 

VIH VOL 

x High-Z 

Note: 1. Refer to the recommended DC operating condition. 
2. x = Don~t care 

HN58C66 Series 

1/00 - 1/07 

1/0 Buffer 

and 

Input Latch 

YGating 

Memory Array 

Data Latch 

RES 110 

VH*1 Dout 

x High-Z 

VH Din 

VH High-Z 

x 

RDYIBusy 

VH Data out (1/07) 

VIL High-Z 
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HN58C66 Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage *1 Vee -0.6 to +7.0 v 

Input voltage *1 Vin -0.5*2 to +7.0 v 

Operationg temperature range *3 Topr Oto +70 DC 

Storage temperature range Tstg -55 to +125 DC 

Notes: 1. With respect to Vss 
2. Yin min = -3.0 V for pulse width 5 50 ns 
3. Including electrical characteristics and data retention 

Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage VIL -0.3 0.8 V 

VIH 2.2 Vee + 1.0 V 

VH Vee- 0.5 Vee + 1.0 V 

Operating temperature Topr 0 70 DC 
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HN58C66 Series 

DC Characteristics (Ta=O to + 70°C, Vee = 5.0 V ± 10 %) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input leakage current III 2*1 IJA Vee = 5.5 V, Yin = 5.5 V 

Output leakage current ILO 2 IJA Vee = 5.5 V, Vout = 5.5/0.4 V 

VCC current (standby) lee1 mA CE = VIH, CE = Vee 

VCC current (active) lee2 8 mA lout = 0 mA, Duty = 100%, 
Cycle = 1 IJs at Vee = 5.5 V 

25 mA lout = 0 mA, Duty = 100%, 
Cycle = 250 ns at Vee = 5.5 V 

Input low voltage VIL -0.3*2 0.8 V 

Input high voltage VIH 2.2 Vee + 1.0 V 

VH Vec-O·5 Vee + 1.0 V 

Output low voltage VOL 0.4 V IOL = 2.1 mA 

Output high voltage VOH 2.4 V IOH =-400 IJA 

Note: 1. III on RES = 100 IJA max 
2. V1L min = -1.0 V for pulse width s 50 ns 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance Cin*1 6 pF Vin =OV 

Output capacitance Cout*1 12 pF Vout=OV 

Note: 1. This parameter is periodically sampled and not 100% tested. 
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HN58C66 Series 

AC Characteristics (Ta = 0 to +70°C, Vee = 5.0 V ± 10 %) 

Test Conditions 
• Input pulse levels: 0.4 V to 2.4 V 

OV to Vee (RES pin) 
• Input rise and fall time: :::; 20 ns 
• Output load: I TTL Gate + 1 00 pF 
• Reference levels for measuring timing: 0.8 V, 2.0 V 

Read Cycle 

Parameter Symbol Min Max Unit Test conditions 

Address to output delay tACC 250 ns CE = OE = VIL, WE = VIH 

CE to output delay tCE 250 ns OE = VIL' WE = VIH 

OE to output delay tOE 10 100 ns CE = VIL, WE = V1H 

OE (CE) high to output float*1 tOF 0 90 ns CE = VIL, WE = VIH 

RES low to output float*1 tOFR 0 350 ns CE = OE = VIL, WE = VIH 

Data output hold tOH 0 ns CE = OE = VIL' WE = VIH 

RES to output delay tRR 0 450 ns CE = OE = VIL, WE = V1H 

Note: 1. tOF, tOFR are defined at which the outputs achieve the open circuit conditions and are no 
longer driven. 
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HN58C66 Series 

Read Timing Waveform 

Addre ss ): R 
tACC 

CE / tOH 

tCE 

OE 
t. / 
l~toE 

tOF --
WE 

High 

Data Out ___________ CVV0f--------U 1111 lli\ Data Out Valid i=\ \ 
II 

~r-------------~----------~~ 
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HN58C66 Series 
Write Cycle 

Test 
Parameter Symbol Min*1 Typ Max Unit conditions 

Address setup time tAS 0 ns 

Address hold time tAH 150 ns 

CE to write setup time (WE controlled) tcs 0 ns 

CE hold time (WE controlled) tCH 0 ns 

WE to write setup time (CE controlled) tws 0 ns 

WE hold time (CE controlled) tWH 0 ns 

OE to write setup time toES 0 ns 

OE hold time tOEH 0 ns 

Data setup time tos 100 ns 

Data hold time tOH 20 ns 

WE pulse width (WE controlled) twp 200 ns 

CE pulse width (CE controlled) tcw 200 ns 

Data latch time tOl 100 ns 

Byte load cycle tBlC 0.30 30 J.ls 

Byte load window tBl 100 J.ls 

Write cycle time twc 10"2 ms 

Time to device busy tOB 120 ns 

Write start time tow 150"3 ns 

Reset protect time tRP 100 J.ls 

Reset high time tRES J.ls 

Note: 1. Use this device in longer cycle than this value. 
2. twc must be longer than this value unless polling technique or ROY/Busy are used. This device 

automatically completes the internal write operation within this value. 
3. Next read or write operation can be initiated after tow if polling technique or ROY/Busy are 

used. 
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HN58C66 Series 
Byte Write Timing Waveform(l) (WE Controlled) 

Address 

CE 

WE 

tOES 

OE 

tos tOH 

Din 

tow 

High-Z toe 
ROY/Busy 

tRP 

tRES 

RES 

Vee 
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HN58C66 Series 

Byte Write Timing Waveform(2) (CE Controlled) 

Address 

tos tOH 

Din 

ROY/Busy 
tOB High-Z 
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HN58C66 Series 

Page Write Timing Waveform (l)(WE Controlled) 

Address 
AS to A12 

Address 
AD to A4 

Din 

ROY/Busy 

Vee 

High-Z 

D--O---ll----+-
tow 

1~ __________ ~~H;9~Z 
) 
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HN58C66 Series 

Page Write Timing Waveform (2)(CE Controlled) 

Address 
AS to A12 

Address 
AD to A4 

Din 

RDY/Busy 

Vee 
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HN58C66 Series 
Data Polling Timing Waveform 

Adpress _An_XXX~An _______ ~p<><><X An XXX>< 
CE 

WE 

tOES 

OE 

1/07 

twc 
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HN58C66 Series 

Functional Description 

Automatic Page Write 

Page-mode write feature allows 1 to 32 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 31 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 IJS from the preceding falling 
edge of WE or CEo When CE or WE is high for 
100 IJS after data input, the EEPROM enters write 
mode automatically and the input data are written 
into the EEPROM. 

Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from I/07 to indicate that 
the EEPROM is performing a write operation. 

RDYlBusy Signal 

RDY/Busy signal also allows the status of the 
EEPROM to be determined. The RDYlBusy signal 
has high impedance except in write cycle and is 
lowered to VOL after the first write signal. At the 
end of a write cycle, the RDYlBusy signal changes 
state to high impedance. 

RES Signal 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when V CC is switched. RES 
should be high during read and programming 
because it dosen't provide a latch function. 

Vee 

Program inhibit Program inhibit 
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WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CEo 

WritelErase Endurance and Data Retention 
Time 

The endurance is 105 cycles in case of the page 
programming and 3 x 103 cycles in case of byte 
programming (1 % cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 104 cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. 
To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in program mode. 
Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 

~~ ----,Wl-· ----:: 

OE ----~'------~~ 

20 ns max 



2. nata Protection at vee On/Off 

When Vee is turned on or off, noise on the control 

pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset signal 
to RES pin. RES pin should be kept at V ss level 

when Vee is turned on or off. 

The EEPROM breaks off programming operation 
when RES becomes low, programming operation 

doesn't finish correctly in case that RES falls low 

during programming operation. RES should be 

kept high for 10 ms after the last data input. 

Vee 

RES --f--..J 

WE 
DrCE 

HNS8C66 Series 
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HN58C66 Series 

Package Dimensions 

HN58C66P Series (DP-28) Unit:mm 

35.6 
36.5 Max 

1.2.11. 14 

15.24 
1.9 Max 

f--' f-- f--' f--' I--' f--' f--' f--' f--' I--' f--' I--' f--' ~IL-____ -..l ~\ 

" 

2.54 ± 0.25 .11.0.48 ± 0.10 
0° -15° 

HN58C66FP Series (FP-28D) Unit: mm 

J 
18.3 

18.75 Max 

15 

0 1 
14 ~ 

~b 
0.895 ::::! 

L{) 

C\i 

o ~( )rt1 0-100 

.11.o.40~g:6~ c: L 1.27 ± 0.10 ~ 

ci 
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Package Dimensions (coot) 

HN58C66FP Series (FP-28DA) 

18.3 
18.75 Max 

1.nmax 

HN58C66T Series (TFP-32DA) 

32 

8.0 

I' 8.2 Max 'I 17 

0 

1 16 

"'" N ... 

10.501 

0.20 ± O.lQ 

... 
ci 

::iE~~F. 6'4:,::~~~45 Mox ~,r,--~_:-,~---=--==-0-=-'5=-:±=-0_'1~ 
!I ~ 14.0 ± 0.2 

:eT' 0.08 I@I 

HN58C66 Series 

Unit:mm 

Unit:mm 
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-256K EEPROM 
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ADE-203-410 (Z) 

HN58C256A I HN58C257 A Series 
32,768-word x 8-bit Electrically Erasable and 

Programmable CMOS ROM 

HITACHI 
Preliminary 

Rev. 0.0 
June 19, 1995 

The Hitachi HN58C256A and HN58C257A are 
electrically erasable and programmable EEPROMs 
organized as 32,768-word x 8-bit and employing 
advanced MNOS memory technology and CMOS 
process and circuitry technology. They also have a 
64-byte page programming function to make their 
write operations faster. 

Features 

• Single 5 V supply 
• On-chip latches: address, data, CE, OE, WE 
• Automatic byte write: 10 ms max 
• Automatic page write (64 bytes): 10 ms max 
• Fast access time: 85/100 ns max 
• Low power dissipation: 20 mWIMHz, typ 

(active) 
110 IlW max (standby) 

• Ready/Busy ( • )*1 
• Data polling and Toggle bit 
• Data protection circuit on power on/off 
• Conforms to JEDEC byte-wide standard 
• Reliable CMOS with MNOS cell technology 
• 105erase/write cycles (in page mode) 
• 10 years data retention 
• Software data protection 
• Write protection by RES pin (. )*1 

Notes: 1. All through this datasheet, the mark ( • ) 
indicates the function supported by only 
the HN58C257A series (32 pin 
package). 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to chang without notice. 

Hitachi 57 



HN58C256A, HN58C257 A Series 

Ordering Information 

Compatible Operating Temperature Access 
Type No. Type No.*1 Voltage Range Time Package 

HN58C256AP-85 HN58C256P-20 4.5 to 5.5 V Ot070'C 85 ris 600 mil 28-pin 
HN58C256AP-10 100 ns . plastic DIP(DP-28) 

HN58C256AFP-85 HN58C256FP-20 4.5t05.5V Ot070'C 85ns 400 mil 28-pin 
HN58C256AFP-10 100 ns plastic SOP 

(FP-28D) 

HN58C256AT-85 4.5 to 5.5 V Ot070'C asns 28-pin 
HN58C256AT-10 100 ns plastic TSOP 

(TFP-28DB) 

HN58C257AT-85 HN58C257T-20 4.5 to 5.5 V Ot070'C asns 8 x 14 mm 32-pin 
HN58C257AT-10 100ns plastic TSOP 

(TFP-32DA) 

Notes: 1. This type No. can be replaced by the corresponding A-version. (ex. HN58C256P to 
HN58C256AP) 
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HN58C256A, HN58C257 A Series 

Pin Arrangement 

HN58C256AP/AFP Series 
• HN58C256AT Series 

A2 A3 
A14 28 Vee Al A4 
A12 27 WE AO A5 

1/00 A6 
A7 3 26 A13 1/01 A7 
A6 4 25 AS 1/02 A12 

A5 Vss A14 
5 24 A9 V03 'k!; 

A4 6 23 All 1/04 WE 
A3 OE 1/05 A13 

7 22 1/06 A8 
A2 8 21 Ala 1/07 A9 

Al 9 20 CE CE 0 All 
Ala OE 

AO 10 19 V07 

VOO 11 18 V06 (Top View) 

VOl 12 17 V05 

V02 13 V04 
• HN58C257AT Series 

16 
14 15 V03 A2 A3 

Al A4 
AO A5 
NC A6 

(Top View) 1/00 A7 
1/01 A12 
V02 A14 
Vss RDYlBusy 
V03 Vee 
V04 RES 
V05 WE 
V06 A13 
1/07 A8 

NC A9 
CE 0 All 
Ala OE 

(Top View) 

Pin Description 

Pin name Function Pin name Function 

AO to A14 Address inputs WE Write enable 

1/00 to 1/07 Data input/output Vec Power (+ 5.0 V) 

OE Output enable Vss Ground 

CE Chip enable ROYIBusy (.) Ready busy 

RES (.) Reset 
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HN58C256A, HN58C257 A Series 

Block Diagram 

Vcc 
Vss 

(+) RES 

OE 

CE 
WE 

(+) RES 0 

AO 0--­
I 

A5 0---

A6 0--­
I 

A14 

Mode Selection 

Pin Mode 

Read 

Standby 

Write 

Deselect 

Write Inhibit 

Data Polling 

Program reset 

Address 

Buffer and 

Latch 

CE OE 

VIL VIL 

VIH x*2 

VIL VIH 

VIL VIH 

x x 

x VIL 

VIL VIL 

x x 

X Decoder --. 

WE RES (+) 

VIH VH*1 

x x 

VIL VH 

VIH VH 

VIH x 

x x 

VIH VH 

x VIL 

Note: 1. Refer to the recommended DC operating condition. 

2. x: Don't care 
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1/00 - 1/07 RDYIBusy (+) 

Memory Array 

Data Latch 

ROY/Busy (+) I/O 

High-Z Dout 

High-Z High-Z 

High-Z to VOL Din 

High-Z High-Z 

VOL Data out (1/07) 

High-Z High-Z 



HN58C256A, HN58C257 A Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage '1 Vee -0.6 to +7.0 V 

I nput voltage '1 Vin -0.5'2 to +7.0 V 

Operating temperature range '3 Topr Oto +70 ·C 

Storage temperature range Tstg -55 to +125 ·C 

Notes: 1. With respect to Vss. 

2. Vin min: -3.0 V for pulse width :5 50 ns. 

3. Including electrical characteristics and data retention. 

Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage VIL -0.3'1 0.6 V 

VIH 3.0 Vee + 0.3'2 V 

VH(+) Vee-0.5 Vee + 1.0 V 

Operating temperature Topr 0 70 ·C 

Notes: 1. VIL min: -1.0 V for pulse width :5 50 ns. 

2. VIH max: Vee + 1.0 V for pulse width S 50 ns. 
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HN58C256A, HN58C257 A Series 

DC Characteristics 

Supply voltage range (Vee), temperature range (Topr) and input voltage (VIHNUjVH) are referred to the 
table of Recommended DC Operating Conditions. 

Parameter Symbol Min Typ Max Unit Test conditions 

Input leakage current III 2'1 IJA Vee = 5.5 V, Vin = 5.5 V 

Output leakage current ILO 2 IJA Vee = 5.5 V, Vout = 5.5/0.4 V 

Vee current (standby) lee1 20 IJA CE=Vcc 

lee2 mA CE=VIH 

Vee current (active) lee3 12 mA lout = 0 mA, Duty = 100%, 
Cycle = 1 IJs at Vee = 5.5 V 

30 mA lout = 0 mA, Duty = 100%, 
Cycle = 85 ns at Vee = 5.5 V 

Output low voltage VOL 0.4 V IOL = 2.1 mA 

Output high voltage VOH Vee xO.8 V IOH = -400 IJA 

Note: 1. III on RES: 100 IJA max (+) 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance Cin'1 6 pF Vin=OV 

Output capacitance Couf1 12 pF Vout=OV 

Note: 1. This parameter is periodically sampled and not 100% tested. 
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HN58C256A, HN58C257 A Series 

AC Characteristics 

Supply voltage (V cd and temperature range (Topr) are referred to the table of 'Recommended DC 
Operating Conditions'. 

Test Conditions 

• Input pulse levels: 0 V to 3.0 V 
o V to V cc (RES pin) 

• Input rise and fall time: ~ 20 ns 
• Input timing reference levels: 0.8. 2.0 V 
• Output load: ITTL Gate +100 pF 
• Output reference levels: 1.5 V. 1.5 V 

Read Cycle 

HN58C256A, HM58C257 A 

-85 -10 

Parameter Symbol Min Max Min Max Unit Test conditions 

Address to output delay tACC 85 100 ns CE = DE = VIL. WE = VIH 

CE to output delay teE 85 100 ns DE = VIL. WE = VIH 

DE to output delay toE 10 40 10 50 ns CE = VIL. WE = VIH 

Address to output hold toH 0 0 ns CE = DE = VIL. WE = VIH 

DE (CE) high to output floa1"1 tOF 0 40 0 40 ns CE = VIL. WE = VIH 

RES low to output f1oat*1 ( + ) tOFR 0 350 0 350 ns CE=DE =VIL. WE =VIH 

RES to output delay( + ) tRR 0 450 0 450 ns CE = DE= VIL. WE = VIH 

Note: 1. tOF and tOFR are defined as the time at which the outputs achieve the open circuit conditions 
and are no longer driven. 
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HN58C256A, HN58C257 A Series 

Read TIming Waveform 

RAS 

.. 
. tCAS tCRP 

tCSH 
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HN58C256A, HN58C257 A Series 

Write Cycle 

Test 
Parameter Symbol Min*1 Typ Max Unit conditions 

Address setup time tAS 0 ns 

Address hold time tAH 50 ns 

CE to write setup time (WE controlled) tcs 0 ns 

CE hold time (WE controlled) tCH 0 ns 

WE to write setup time (CE controlled) tws 0 ns 

WE hold time (CE controlled) tWH 0 ns 

OE to write setup time tOES 0 ns 

OE hold time tOEH 0 ns 

Data setup time tos 50 ns 

Data hold time tOH 0 ns 

WE pulse width (WE controlled) twp 100 ns 

CE pulse width (CE controlled) tcw 100 ns 

Data latch time tOl 50 ns 

Byte load cycle tBlC 0.2 30 IJs 

Byte load window tBl 100 IJs 

Write cycle time twc 10'2 ms 

Time to device busy tOB 120 ns 

Write start time tow 0'3 ns 

Reset protect time (.) tRP 100 IJs 

Reset low time ( .) tRES IJs 

Note: 1. Use this device in longer cycle than this value. 

2. twc must be longer than this value unless polling techniques or ROY/Busy (.) are used. This 
device automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tow if pOlling techniques or ROY/Busy (.) are 
used. 

Hitachi 65 



HN58C256A, HN58C257 A Series 

Byte Write Timing Waveform(l) (WE Controlled) 

Address 

WE 

tOES 

DE 

tos tOH 

Din 

tow 

High-Z tos 
ROY/Busy 

(+) tRP 

tRES 

RES (+) 

Vee 
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HN58C256A, HN58C257 A Series 

Byte Write Timing Waveform(2) (CE Controlled) 

Address 

WE 

tOES 

OE 

tos tOH 

Din 

High-Z tOB 
ROY/BUS} 

(+ 
tRP 

tRES 

RES (+) 

Vcc 
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HN58C256A, HN58C257 A Series 

Page Write Timing Waveform(l) (WE Controlled) 

"1 
Address 
AD to A14 

Din 

ROY/Busy 
(+) 

RES (+) 

High-Z 

tDW 

I~----------~~ 
) 

Note: 1. A6 through A 14 are page address and these address are latched at the first falling edge of WE 

68 Hitachi 



HN58C256A, HN58C257 A Series 

Page Write Timing Waveform(2) (CE Controlled) 

'1 
Address 
AO to A14 

Din 

ROY/Busy 
(+) 

RES (+) 

Vcc 

High-Z 

tow 

I~----------~~ 
\ 

Note: 1. A6 through A 14 are page address and these address are latched at the first falling edge of CE 
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HN58C256A, HN58C257 A Series 

Data Polling Timing Wavefome 

Address 

CE 

WE 

, tOES 

OE 

1/07 

twc 
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Toggle bit 

This device provide another function to determine 

the internal programming cycle. If the EEPROM is 
set to read mode during the internal programming 
cycle, 1106 will charge from "1" to "0" (toggling) 

for each read. When the internal programming 
cycle is finished, toggling of 1106 will stop and the 

device can be accessible for next read or program. 

Toggle bit Wavefome 

Address 

1/06 

Notes: 1. 1/06 biginning state is "1 ". 
2. 1/07 ending state will vary. 
3. See AC read characteristics. 

HN58C256A, HN58C257 A Series 

Next mode --
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HN58C256A, HN58C257 A Series 

Software Data Protection Timing Wavefonn(l) (in proteCtion mode) 

Vee 

Address 
Data 

5555 2AAA 
AA 55 

tSLe 

5555 Write Address 
AO Write Data 

Software Data Protection Timing Wavefonn(2) (in non-protection mode) 

Vee 

CE 

WE 

Address 
Data 
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twe 

5555 2AAA 5555 5555 2AAA 5555 
AA 55 80 AA 55 20 

twe 

)h 
Normal active '---
mode 

~ 
~. 



Functional Description 

Automatic Page Write 

Page-mode write feature allows 1 to 64 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 63 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 IlS from the preceding falling 
edge of WE or CEo When CE or WE is kept high 
for 100 Ils after data input, the EEPROM enters 
write mode automatically and the input data are 
written into the EEPROM. 

Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from I/07 to indicate that 
the EEPROM is performing a write operation. 

RDYlBusy Signal (.) 

RDY /Busy signal also allows status of the 
EEPROM to be determined. The RDYlBusy signal 
has high impedance except in write cycle and is 
lowered to VOL after the first write signal. At the 
end of a write cycle, the RDYlBusy signal changes 
state to high impedance. 

RES Signal ( • ) 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when Vee is switched. RES 
should be high during read and programming 
because it doesn't provide a latch function. 

Vee 

Program inhibit Program Inhibit 

HN58C256A, HN58C257 A Series 

WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CEo 

Write/Erase Endurance and Data Retention 
Time 

The endurance is 105 cycles in case of the page 
programming and 104 cycles in case of the byte 
programming (1 % cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 104 cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. 

To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in programming mode. 

Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 

~~ ---~\ fir' ---- V1H 
I....fV\J - 0 V 

DE ----~~-___ - ~I~ 

20 ns max 
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2. Data protection at Vee on/off 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
act as a trigger and turn the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 

;MSIT$.--~ 
·Unprogrammable ·Unprogrammable 

·The EEPROM shoud be kept in unprogrammable 

state during Vee on/off by using CPU RESET signal. 

(l)Protection by CE, OE, WE 

To realize the unprogrammable state, the input 
level of control pins must be held as shown in the 
table below. 

CE Vee x x 

OE x Vss x 

WE x x Vee 

x: Don't care. 

Vee: Pull-up to Vee level. 

Vss: Pull-down to Vss level. 

74 Hitachi 

(2) Protection by RES ( • ) 

The unprogrammable state can be realized by that 
the CPU's reset signal inputs directly to the 
EEPROM's RES pin. RES should be kept VSS 
level during Vee on/off. 

The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 

Vee 

RES ---+----' 

WE 
orCE 

3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, This device 
has the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protection mode. 

Address 

5555 
-l. 

AAAAor2AAA 
-l. 

5555 
-l. 

Write address 

Data 

AA 
-l. 
55 
-l. 

AO 
-l. 

Write data} Normal data input 



Software data protection mode can be canceled by 
inputting the following 6 bytes. After that, this 
device turns to the non-protection mode and can 
write data normally. But when the data is input in 
the canceling cycle, the data cannot be written. 

Address Data 

5555 AA 
.l. .l. 

AAAAor2AAA 55 
.l. .l. 

5555 80 
.l. .l. 

5555 AA 
.l. .l. 

AAAAor 2AAA 55 
.l. .l. 

5555 20 

The software data protection is not enabled at the 
shipment. 

HN58C256A, HN58C257 A Series 
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HN58C256A, HN58C257 A Series 

Package Dimensions 

HN58C256AP Series (DP-28) Unit:mm 

35.6 
36.5 Max 

1.2.11. 14 

1.9 Max 

r- r- H r- H H r- r-
~ I---' ~ I-' ~ ~ ~ f---1 ~ I---' ~ I---' I---' 

• 11.0.48±0.10 

v 

2.54 ±0.25 

I~ 
15.24 

"I ~ 

W 3_~ " 
" 

10 ;iii 0.25~ g:J~ .11 • 
0 C\i 

0° - 15° 

HN58C256AFP Series (FP-28D) Unit:mm 

J 
18.3 

18.75 Max 

15 

0 
-A 

14 
~I 0895 
It) 

C\i 

1.27 ± 0.10 16+0.10 • -0.05 
c: 
~ 
.,.... 
0 
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HN58C256A, HN58C257 A Series 

Package Dimensions (cont) 

HN58C2S6AT Series (TFP·28DB) 

8.0 
1'8.1 Max'i 

21 8 

o 
22 7 

cq .. .. 

~ 
0.20~:~ 

Unit:mm 

IW 1.0 i@i r t t 5°Max 
a!::J .5 ~ ~9 . ~~ :j.5±0.1 
I'- OC\l 
d dd 

, 13.4±0.3 , 

HN58C257 AT Series (TFP·32DA) 

--------~=~~ 

32 

8.0 
8.2 Max'i 

17 

""': 
C\I .. 

0 

1 16 

10.501 

0.20 ± 0.10 
IW 0.08i@i 

~
.45Max~ 

d 

~r 0 0.10 ~ 
~~ 0.5±0.1 
:g~ 
dd 

14.0±0.2 

Unit:mm 

t o- 50 
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ADE-203-357 A (Z) 

HN58V256A I HN58V257 A Series 
32,768-word x 8-bit Electrically Erasable and 

Programmable CMOS ROM 

HITACHI 
Preliminary 

Rev. 0.1 
August 7, 1995 

The Hitachi HN58V256A and HN58V257A are Features 
electrically erasable and programmable EEPROMs 
organized as 32,768-word x 8-bit and employing. • Single 2.7 to 5.5 V supply 
advanced MNOS memory technology and CMOS • On-chip latches: address, data, CE, OE, WE 
process and· circuitry technology. They also have a • Automatic byte write: 10 ms max 
64-byte page programming function to make their • Automatic page write (64 bytes): 10 ms max 
write operations faster. • Fast access time: 120 ns max 

• Low power dissipation: 20 mWIMHz; (typ) 
(active) 
110 IlW (max) (standby) 

• Ready/Busy ( • )*1 

• Data polling and Toggle bit 
• Data protection circuit on power on/off 
• Conforms to JEDEC byte-wide standard 
• Reliable CMOS with MNOS cell technology 
• IOSeraselwrite cycles (in page mode) 
• 10 years data retention 
• Software data protection 
• Write protection by RES pin (. )*1 

Notes: 1. All through this datasheet, the mark (.) 
indicates the function supported by only 
the HN58V257A series (32 pin package). 

Notes: This document contains Information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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HN58V256A, 257 A Series 

(jrdering Information 

Compatible Operating 
Type No. Type No:1 Voltage 

HN58V256AFP-12 2.7 to 5.5V 
HN58V256AFP-15 

HN58V256AT-12 2.7 to 5.5 V 
HN58V256AT-15 

HN58V257 AT·12 HN5SV257T-35 2.7 to 5.5 V 
HN5SV257AT-15 

Temperature Access 
Range Time 

Oto 70·C 120 ns 
150 ns 

Oto 70·C 120 ns 
150 ns 

Ot070·C 120 ns 
150 ns 

Package 

400 mil 2S-pin 
plastic SOP 
(FP-2SD) 

2S-pin 
plasticTSOP 
(TFP-2SDB) 

S x 14 mm 32-pin 
plastic TSOP 
(TFP-32DA) 

Notes: 1. This type No. can be replaced by the corresponding A-version. (ex. HN5SC256P to 
HN5SV256AP) 

Pin Arrangement 

HN5SV256AFP Series 
• HN58V256AT Series 

A14 A2 AS 
28 Vcc A1 A4 

A12 27 WE AO AS 

A7 A13 
IlOO A6 

26 1/01 A7 
AS 2S AS 1/02 A12 
AS 5 24 AS Vss A14 

1/03 ~ A4 6 23 A11 1/04 
I 

OE 1/05 A13 AS 7 22 1/06 AS 
A2 8 21 A10 IIQZ AS 
A1 9 20 CE CE 0 AU 

A10 OE 
AO 10 19 1/07 

1/00 11 18 1/06 (Top View) 
1/01 12 17 1/05 
1/02 13 16 1/04 • HN58V257AT Series 

14 15 1/03 A2 AS 
A1 A4 
AO AS 

NC AS 
(Top View) VOO A7 

V01 A12 
1/02 A14 _ 
Vss RDYIBusy 
1/03 t V04 
1/05 
V06 A13 
V07 AS 

~ 0 
AS 

A10 ~ 
(Top View) 
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Pin Description 

Pin name 

AD to A14 

1/00 to 1/07 

ITE 
'CE 

WE 

Vee 

Vss 

ROY IBusy (. ) 
RES(.) 

NC 

Block Diagram 

Vee 
Vss 

(+ll1ES 

OE 

CE 
WE 

(+)RES 

AO 
I 

AS 

AS 
I 

A14 

Function 

Address inputs 

Data input/output 

Output enable 

Chip enable 

Write enable 

Power (+2.7 to 5.5 V) 

Ground 

Ready busy 

Reset 

No connection 

Address 

Buffer and 

Latch 

HN58V256A, 257 A Series 

1/00 - 1/07 

I/O Buffer 
and 
Input Latch 

Y Gating 

Memory Array 

Dala Latch 

RDY/Busy (+) 
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HN58V256A, 257 A Series 

Mode Selection 

Pin Mode CE OE WE RES (+) RDY/BUiY( +) 110 

Read VIL VIL VIH VHo1 High-Z Dout 

Standby VIH £2 x x High-Z High-Z 

Write VIL VIH VIL VH High-Z to VOL Din 

Deselect VIL V1H VIH VH High-Z High-Z 

Write Inhibit x x VIH x 

x VIL x x 

Data Polling VIL VIL VIH VH VOL Data out (1/07) 

Program reset x x x VIL High-Z High-Z 

Note: 1. Refer to the recommended DC operating condition. 

2. x: Don't care 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage °1 Vee -0.6 to +7.0 V 

Input voltage °1 Yin -0.5°2 to +7.0 V 

Operating temperature range °3 Topr o to +70 °C 

Storage temperature range Tstg -55 to +125 'C 

Notes: 1. With respect to Vss. 
2. Yin min: -3.0 V for pulse width S 50 ns. 
3. Including electrical characteristics and data retention. 

Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 2.7 3.0 5.5 V 

Input voltage VIL -0.3°1 0.6 V 

VIH 2.4°2 Vee + 0.3°3 V 

VH(+) Vee- O.S Vee + 1.0 V 

Operating temperature Topr 0 70 'C 

Notes: 1. VIL min: -1.0 V for pulse width S 50 ns. 
2. VIH min for Vee = 3.6 to 5.5 V is 3.0 V. 
3. VIH max: Vee + 1.0 V for pulse width s 50 ns. 
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HN58V256A, 257 A Series 

DC Characteristics (Ta = 0 to + 70·C. Vee = 2.7 to 5.5 V) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input leakage current III 2"1 IJA Vee = 5.5 V, Vin = 5.5 V 

Output leakage current ILO 2 jJA Vce = 5.5 V, Vout = 5.5/0.4 V 

Vee current (standby) leel 20 jJA CE = Vce 

lec2 rnA CE=VIH 

Vec current (active) leC3 8 rnA lout = 0 rnA, Duty = 100%, 
Cycle = 1 jJs at Vee = 3.6 V 

12 rnA lout = 0 rnA, Duty = 100%, 
Cycle = 1 IJs at Vee = 5.5 V 

20 rnA lout = 0 rnA, Duty = 100%, 
Cycle = 120 ns at Vee = 3.6 V 

30 rnA lout = 0 rnA, Duty = 100%, 
Cycle = 120 ns at Vee = 5.5 V 

Output low voltage VOL 0.4 V IOl = 2.1 rnA 

Output high voltage VOH Vec x 0.8 - V IOH =-400 jJA 

Note: 1. III on 'RES : 100 jJA max (. ) 

Capacitance (Ta = 25°C. f = 1 MHz) 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance Cin"l 6 pF Vin = 0 V 

Output capacitance Cout"1 12 pF Vout =0 V 

Note: 1. This parameter is periodically sampled and not 100% tested. 
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HN58V256A, 257 A Series 

AC Characteristics (Ta = 0 to + 70·C, VCC = 2.7 to 5.5 V) 

Test Conditions 

• Input pulse levels: 0 V to 3.0 V 
o V to Vee (RES pin) 

• Input rise and fall time: S 20 ns 
• Input timing reference levels: 0.8, 1.8 V 
• Output load: 1 TIL Gate + 1 00 pF 
• Output reference levels: 1.5 V, 1.5 V 

Read Cycle 

HN58V256A,257A 

-12 -15 

Parameter Symbol Min Max Min Max Unit Test conditions 

Address to output delay tACC 120 150 ns :cE = OE = VILo WE = VIH 

:cE to output delay tCE 120 150 ns OE = VILo WE = VIH 

OE to output delay tOE 10 60 10 60 ns :cE = VILo WE = VIH 

Address to output hold tOH 0 0 ns :cE = OE = VILo WE = VIH 

OE (eE) high to output floa(1 tOF 0 40 0 40 ns :cE = VILo WE = VIH 

RES low to output float"' ( • ) tOFR 0 350 0 350 ns :cE = OE = VILo WE = VIH 

RES to output delay( • ) tRR 0 600 0 600 ns :cE = OE= VILo WE = VIH 

Note: 1. tOF and tOFR are defined as the time at which the outputs achieve the open circuit conditions and 
are no longer driven. 
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HN58V256A, 257 A Series 

Read Timing Waveform 

Address ~ K 
tACC 

J tOti 

tCE 

\ / 
tOE tOF 

WE 
High 

Data Out IIIII Data Out Valid 1\ 
tRR \~\~ III 

\ ~ I tOFR 
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HN58V256A, 257 A Series 

Write Cycle 

Test 
Parameter Symbol Min"' Typ Max Unit conditions 

Address setup time tAs 0 ns 

Address hold time tAH 50 ns 

"CE to write setup time (WE controlled) tcs 0 ns 

"CE hold time (WE controlled) tcH 0 ns 

WE to write setup time (CE controlled) tws 0 ns 

WE hold time ("CE controlled) tWH 0 ns 

OE to write setup time toES 0 ns 

OE hold time tOEH 0 ns 

Data setup time tos 50 ns 

Data hold time tOH 0 ns 

WE pulse width (WE controlled) twp 200 ns 

"CE pulse width (CE controlled) tcw 200 ns 

Data latch time tOl 100 ns 

Byte load cycle tBlC 0.3 30 ~s 

Byte load window tBl 100 ~s 

Write cycle time twc 10"2 ms 

Time to device busy toB 120 ns 

Write start time tow 0"3 ns 

Reset protect time (. ) tRP 100 ~s 

Reset high time (. ) tRES ~s 

Note: 1. Use this device in longer cycle than this value. 

2. twc must be longer than this value unless polling techniques or ROY/Busy (.) are used. This 
device automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tow if polling techniques or ROY/Busy (.) are 
used. 
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Byte Write Timing Waveform(l) (WE Controlled) 

Address 

WE 

Din 

ROY/Busy 
(+) 

'RES (+) 

toes 

High-Z 

IRES 

HN58V256A, 257 A Series 

tos tOH 

toa High-Z 
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HN58V256A, 257 A Series 

Byte Write Timing Waveform(2) (CE Controlled) 

Address 

Din 

ROY/Busy 
(+ ) 

High-Z 

lOS IOH 

lOS 

~--------------------------~(~)------------
RE5(+) 
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HN58V256A, 257 A Series 

I)age Write Timing Waverorm(l) (WE Controlled) 

Address "' 
AOto A14 

WE 

Din 

ROY/Busy 
(+) 

:RN(+ ) 

Vee 

High-Z 

tow 

~----------------------~~ 
~ 
( 

Ir---------------------------~)~-------

Note: 1. A6 through A 14 are page address and these address are latched at the first falling edge of WE 
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HN58V256A, 257 A Series 

Page Write Timing Waveform(2) (CE Controlled) 

WE 

Din 

ROY/Busy 
(+) 

RES(+) 

Vee 

High-Z 

I~----------------------~) 

Note: 1. A6 through A 14 are page address and these address are latched at the first falling edge of "CE 
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HN58V256A, 257 A Series 

Data Polling Timing Waverome 

Address __ An_XZX __ A_n ~~~~_A_n~XbX 

WE 

tOEH toes 

1/07 

twc 
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HN58V256A, 257 A Series 

Toggle bit 

This device provide another function to detennine 
the internal programming cycle. If the EEPROM is 
set to read mode during the internal programming 
cycle, 1106 will charge from "I" to "0" (toggling) 
for each read. When the internal programming 
cycle is finished, toggling of 1106 will stop and the 
device can be accessible for next read or program. 

Toggle bit Wavefome 

Address 

WE 

1106 

Notes: 1. 1/06 biginning state is "1". 
2. 1/07 ending state will vary. 
3. See AC read characteristics. 
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HN58V256A, 257 A Series 

Data Protection Timing WaveCorm(l) (in protection mode) 

Vee 

WE 

Address 
Data 

5555 2AAA 
AA 55 

tSLe 

5555 Write Address 
AO Write Data 

Software Data Protection Timing WaveCorm(2) (in non-protection mode) 

Vee 

CE 

WE 

Address 
Data 

twc 

5555 2AAA 5555 5555 2AAA 5555 
AA 55 80 AA 55 20 

twe 

~~ 
Normal active ~ 
mode 
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HN58V256A, 257 A Series 

Functional Description 

Automatic Page Write 

Page-mode write feature allows 1 to 64 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 63 bytes can be written in the same 
manner. Each additional byte load cycle must be 
started within 30 IlS from the preceding falling 
edge of WE or CE. When CE or WE is kept high 
for 100 Ils after data input, the EEPROM enters 
write mode automatically and the input data are 
written into the EEPROM. 

Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte 
of data to be loaded outputs from 1/07 to indicate 
that the EEPROM is performing a write operation. 

RDY !Busy Signal ( • ) 

RDY /Busy signal also allows status of the 
EEPROM to be determined. The ROY/Busy signal 
has high impedance except in write cycle and is 
lowered to VOL after the first write signal. At the 
end of a write cycle, the RDY /Busy signal changes 
state to high impedance. 

RES Signal ( • ) 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when Vee is switched. RES 
should be high during read and programming 
because it doesn't provide a latch function. 

Program inhGd Program IMQit 

94 Hitachi 

WE, CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 

WritelErase Endurance and Data Retention 
Time 

The endul"dnce is 105 cycles in case of the page 
programming and 104 cycles in case of the byte 

programming (1 % cumulative failure rate). The 
data retention time is more than 1 0 years when a 
device is page-programmed less than 104 cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and tum the EEPROM to 
programming mode by mistake. 

To prevent this phenomenon, this device has a 
noise cancellation function that cuts noise if its 
width is 20 ns or less in programming mode. 

Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 

WE ___ ----. 

CE ~ __ - __ --------- ~I~ 

OE 

o 0 

o 0 V 
____ ~m----- __ - Ol~ 

o 
o 

~ !-
o 

20 ns max 



2. Data protection at Vee onloff 

When Vee is turned 011 or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
act as a bigger and tum the EEPROM to program 
mode by mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 

:;~~$~~ 
·Unprogrammable ·Unprogrammable 

·The EEPROM shoud be kept in unprogrammable 

state during Vee onfoff by using CPU RESET signal. 

(l)Protection by rn, rm. WE 

To realize the unprogrammable state, tbe input 
level of control pins must be held as shown in the 
table below. 

Vee x 

x Vss 

x x 

x: Don't care. 
Vee: Pull-up to Vec level. 
Vss: Pull-down to Vss level. 

(2) l'rotection by RES ( • ) 

x 

x 

Vee 

The unprogrammable state can be realized by tbat 
the CPU's reset signal inputs directly to the 
EEPROM'sm pin. m should be kept Vss 
level during Vee onlotI. 

The EEPROM breaks off programming operation 
when m becomes low, programming operatioll 
doesn't finish correctly in case that m- falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 

HN58V256A, 257 A Series 

3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, This device 
bas the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protection mode. 

Address 

5555 
J, 

AAAAor2AAA 
J, 

5555 
J, 

Data 

r 
55 
J, 

AO 
J, 

Write address Write data I Normal data input 

Software data protection mode can be cancelled by 
inputting the following 6 bytes. After that, this 
device turns to the non-protection mode and can 
write data normally. But when tlle data is input in 
the cancelling cycle, the data cannot be written. 

Address Data 

5555 AA 
J, J, 

AAAAor2AAA 55 
J, J, 

5555 80 
J, J, 

5555 AA 
J, J, 

AAAA or 2AAA 55 
J, J, 

5555 20 

The software data protection is not enabled at the 
shipment. Package Dimensions 
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HN58V256A, 257 A Series 

Package Dimensions 

HN58V256AFP Series (FP·28D) Unit: mm 

18.3 

18.75 Max 

0.895 

1.27 ± 0.10 ... 
c:i 

HN58V256AT Series (TFP·28DB) Unit: mm 

8.0 

21 
8.1 Max I 

8 

~ ,... ,... 

0 
22 7 

10.551 

0.20 ~:g~ 
1.0 i@i 

\ 
-; 5° Max 

0.5 ± 0.1 

13.4 ± 0.3 
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HN58V256A, 257 A Series 

Package Dimensions (cont) 

HN58V257AT Series (T .... 1)·32DA) 

8.0 

32 
B.2 Max I 

17 

v 
C\i .... 

0 
1 16 

@;ill 
0.20:t 0.10 

Unit: mm 

II)W~==~:--==J:T~· 0 - 5 0 

~
.45 M.ax o~. c: l;1 

$\O.OB\@\ 

r ~ ~~ 0.5:t0.l 
coco 

~. 0 0.10 ~ ~d 
:~ 14.0 :t 0.2 
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1M EEPROM 
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ADE-203-028E (Z) 

HN58CIOOl Series 
131,072-word x 8-bit Electrically Erasable and 

Programmable CMOS ROM 

HITACHI 
The Hitachi HN58ClOOl is an electrically erasable Ordering Information 
and programmable EEPROM organized as 
131,072-word x 8-bit. It realizes high speed, low 
power consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 128-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 5 V supply 
• On-chip latches: address, data, CE, OE, WE 
• Automatic byte write: 10 ms max 
• Automatic page write (128 bytes): 10 ms max 
• Fast access time: 150 ns max 
• Low power dissipation: 20 mWIMHz, typ 

(active) 
110 I1W max (standby) 

• Data polIing and RDYlBusy 
• Data protection circuit on power on/off 
• Conforms to JEDEC byte-wide standard 
• Reliable CMOS with MNOS cell technology 
• 104erase/write cycles (in page mode) 
• 10 years data retention 
• Software data protection 
• Write protection by RES pin 

Access 
Type no. time 

HN58C1001P-15 150 ns 

HN58C1001FP-15 150 ns 

HN58C1001T-15 150 ns 

Rev. 5.0 
May 23,1995 

Package 

600 mil 32-pin 
plastic DIP(DP-32) 

525 mil 32-pin 
plastic SOP (FP-32D) 

8 x 14 mm 32-pin 
plastic TSOP 
(TFP-32DA) 
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HN58CIOOI Series 

Pin Arrangement 

A3 
A2 
A1 
AO 

1/00 
1/01 
1/02 
Vss 
1/03 
1/04 
1/05 
1/06 
1/07 
CE 

A10 
OE 

Pin Description 

Pin name 

AO-A16 

1/00-1/07 

OE 

CE 

102 Hitachi 

• HN58C1 001 P/FP Series 

ROYIBusy 32 Vee 
A16 31 A15 
A14 30 RES 
A12 29 WE 

A7 28 A13 
A6 27 A8 
A5 26 A9 
A4 25 A11 
A3 24 OE 
A2 10 23 A10 
A1 11 22 CE 
AO 12 21 1/07 

1/00 13 20 1/06 
1/01 14 19 1/05 

1/02 15 18 1/04 

Vss 16 17 1/03 

(Top View) 

• HN58C1001T Series 

(Top View) 

Function Pin name 

Address inputs WE 

Data inpuVoutput Vee 

Output enable Vss 

Chip enable ROYIBusy 

RES 

0 

A4 
A5 
A6 
A7 
A12 
A14 
A16 
RDY/Busy 
Vee 
A15 
RES 
WE 
A13 
AS 
A9 
A11 

Function 

Write enable 

Power (+5 V) 

Ground 

Ready busy 

Reset 



Block Diagram 

Vee 

Vss 

RES 

DE 

CE 

AO 
I 

A6 0---

A7 

I 
A16 0---

Mode Selection 

Pin Mode 

Read 

Standby 

Write 

Deselect 

Write Inhibit 

Data Polling 

Program Reset 

High Voltage Generator 

Control Logic and Timing 

Y Decoder 

Address 

Buffer and 

Latch X Decoder ---. 

CE OE WE RES 

VIL VIL VIH VH 

VIH x x x 

VIL VIH VIL VH 

VIL VIH VIH VH 

x x VIH x 

x VIL x x 

VIL VIL VIH VH 

x x x VIL 

Note: 1. x: Don't care 

HN58CIOOI Series 

1/00 - 1/07 RDYIBusy 

110 Buffer 

and 
Input Latch 

Y Gating 

Memory Array 

Data Latch 

RDYlBusy 110 

High-Z Dout 

High-Z High-Z 

High-Z to VOL Din 

High-Z High-Z 

VOL Data Out (1/07) 

High-Z High-Z 
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HN58CIOOl Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage "1 Vee -0.6 to +7.0 V 

Input voltage "1 Vin -0.5"2 to +7.0 V 

Operating temperature range "3 Topr o to +70 °C 

Storage temperature range Tstg -55 to +125 °C 

Notes: 1. With respect to Vss 

2. Vin min: -3.0 V for pulse width::; 50 ns 

3. Including electrical characteristics and data retention. 

Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage VIL -0.3 0.8 V 

VIH 2.2 Vee + 0.3 V 

VH Vee- 0.5 Vee + 1.0 V 

Operating temperature Topr 0 70 °C 

DC Characteristics (Ta=O to +70°C,Vcc = 5 V ± 10 %) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input leakage current III 2"1 IJA Vee = 5.5 V, Vin = 5.5 V 

Output leakage current ILO 2 IJA Vee = 5.5 V, Vout = 5.5/0.4 V 

Vee current (standby) lee1 20 IJA CE=Vee 

lee2 mA CE = VIH 

Vee current (active) lee3 15 mA lout = 0 mA, Duty = 100%, 
Cycle = 1 IJs at Vee = 5.5 V 

50 mA lout = 0 mA, Duty = 100%, 
Cycle = 150 ns at Vee = 5.5 V 

Input low voltage VIL -0.3"2 0.8 V 

Input high voltage VIH 2.2 Vee + 0.3 V 

VH Vec-O·5 Vee + 1.0 V 

Output low voltage VOL 0.4 V IOL=2.1 mA 

Output high voltage VOH 2.4 V IOH = -400 IJA 

Note: 1. III on RES: 100 IJA max 

2. VIL min: -1.0 V for pulse width:5 50 ns 
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HNS8CIOOl Series 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance*1 Cin 6 pF Yin = 0 V 

Output capacitance*1 Cout 12 pF Vout = 0 V 

Note: 1. This parameter is periodically sampled and not 100% tested. 

AC Characteristics (Ta = 0 to + 70°C, V CC = 5 V ± 10%) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 
o V to Vee (RES pin) 

• Input rise and fall time: ~ 20 ns 
• Output load: ITTL Gate +100 pF 
• Reference levels for measuring timing: 0.8 V, 2.0 V 

Read Cycle 

Parameter Symbol Min Max Unit Test conditions 

Address to output delay tACC 150 ns CE = OE = VIL, WE = VIH 

CE to output delay tCE 150 ns OE = VIL, WE = VIH 

OE to output delay tOE 10 75 ns CE = VIL, WE = VIH 

Address to output hold toH 0 ns CE = OE = VIL, WE = VIH 

OE (CE) high to output floal*1 tOF 0 50 ns CE = VIL, WE = VIH 

RES low to output floa(1 tOFR 0 350 ns CE = OE = VIL, WE = VIH 

RES to output delay tRR 0 450 ns CE = OE= VIL, WE = VIH 

Note: 1. tOF and tOFR are defined as the time at which the outputs achieve the open circuit conditions 
and are no longer driven. 
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HN58CIOOI Series 

Read Timing Waveform 

Address } ~ 
tACC 

/ tOH 

tCE 

\ / Ir 

.. JQL. tOF 

High 

Data Out IIII Data Out Valid 1\\1\ 
tRR \ \ \ \ - II 

/ \ ttoFR 
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HN58CIOOI Series 

Write Cycle 

Test 
Parameter Symbol Min·1 Typ Max Unit conditions 

Address setup time tAS 0 ns 

Address hold time tAH 150 ns 

CE to write setup time (WE controlled) tcs 0 ns 

CE hold time (WE controlled) tCH 0 ns 

WE to write setup time (CE controlled) tws 0 ns 

WE hold time (CE controlled) tWH 0 ns 

OE to write setup time tOES 0 ns 

OE hold time tOEH 0 ns 

Data setup time tos 100 ns 

Data hold time tOH 10 ns 

WE pulse width (WE controlled) twp 250 ns 

CE pulse width (CE controlled) tcw 250 ns 

Data latch time tOL 300 ns 

Byte load cycle tBLC 0.55 30 IJs 

Byte load window tBL 100 IJs 

Write cycle time twc 10.2 ms 

Time to device busy tOB 120 ns 

Write start time tow 150.3 ns 

Reset protect time tRP 100 IJs 

Reset low time tRES IJs 

Note: 1. Use this device in longer cycle than this value. 

2. twc must be longer than this value unless polling techniques or ROY/Busy are used. This device 
automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tow if polling techniques or ROY/Busy are 
used. 
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HN58CIOOl Series 

Byte Write TimingWaveform(l) (WE Controlled) 

Address 

CE 

WE 

tOES 

OE 

tos tOH 

Din 

tow 

High-Z tOB 
RDY/Busy 

tRP 

tRES 

RES 

Vee 
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HN58CIOOI Series 

Byte Write Timing Waveform (2) (CE Controlled) 

Address 

Din 

tOB High-Z 
ROY/Busy 
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HN58CIOOI SerieS 

Page Write TIming Waveform (1) (WE Controlled) 

Address 
·1 

AO to A16 

Din 

ROY/Busy 

Vee 

Note: 1. A7 to A 16 are page addresses an~ must be same within the page write operation. 
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Page Write Timing Waveform (2) (CE Controlled) 

*1 
Address 
AD to A16 

Din 

ROY/Busy 
High-Z 

Vee 

HN58CIOOI Series 

tow 

High-Z 

Note: 1. A7 to A 16 are page addresses and must be same within the page write operation. 
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HNS8CIOOI Series 

Data PoDing Timing Waveform 

Address -----JAn ~P<><><>< An XXX>< 
CE 

WE 

OE 

1/07 

Toggle bit 

This device provide another function to determine 
the internal programming cycle. If EEPROM set to 
read mode during the internal programming cycle, 

Toggle Bit Waveform 

1/06 

112 Hitachi 

Note: 1. V06 biginning srate is '1'. 
2.1/06 ending state will very. 

tOES 

twc 

1/06 will charge from "1" to "0" (toggling) for each 
read. When the internal programmin'g cycle is 
finished, toggling of 1/06 will stop and the device 
can be accessible for next read or program. 

Next mode -



HN58CIOOI Series 

Software Data Protection Timing Waveform (1) (in protection mode) 

Vcc J) )~ 

CE J ~ 
WE J ~ 

tBLC twc 

Address 5555 AAAAor 5555 Write Address 

2AAA 
Data AA 55 AO Write Data 

Software Data Protection Timing Waveform (2) (in non-protection mode) 

Vcc 
twc 

)h 
Normal active '-----
mode 

CE 

WE 

Address 5555 AAAA or 5555 5555 AAAA or 5555 

2AAA 2AAA 
Data AA 55 80 AA 55 20 
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HN58CIOOI Series 

Functional Description 

Automatic Page Write 

Page-mode write feature allows 1 to 128 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional I to 128 bytes can be written in the 
same manner. Each additional byte load cycle must 
be started within 30 Ils from the preceding falling 
edge of WE or CEo When CE or WE is kept high 
for 100 IlS after data input, the EEPROM enters 
write mode automatically and the input data are 
written into the EEPROM. 

Data Polling 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from I/07 to indicate that 
the EEPROM is performing a write operartion. 

RDY /Busy Signal 

RDY/Busy signal also allows status of the 
EEPROM to be determined. The RDYlBusy signal 
has high impedance except in write cycle and is 
lowered to VOL after the first write signal. At the 
end of a write cycle, the RDYlBusy signal changes 
state to high impedance. 

RES Signal 

When RES is low, the EEPROM cannot be read or 
programmed. Therefore, data can be protected by 
keeping RES low when Vee is switched. RES 
should be high during read and programming 
because it dosen't provide a latch function. 

Vee 

Program inhibit Program inhibit 

114 Hitachi 

WE , CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CEo 

Write/Erase Endurance and Data Retention 
,Time 

The endurance is 104 cycles in case of the page 
programming and 103 cycles in case of the byte 
programming (1 % cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 104 cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. 
To prevent this phenomenon, the this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in programming mode. 
Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 

WE ----I rJ1'-' ---- 5 V 
CE \...Jv-J -- 0 V 

OE ____ ~'--___ - ~ ~ 

20 ns max 



2. Data protection at V cc on/off 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset signal 
to RES pin. RES pin should be kept at V ss level 
when Vee is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 rns after the last data input. 

Vee 

RES" --I--J 

WE 
arCE 

3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, This device 
has the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protection mode. 

Address 

5555 
J, 

AAAAor2AAA 
J, 

5555 
J, 

Write address 

Data 

AA 
J, 
55 
J, 

AO 
J, 

Write data} Normal data input 

HN58CIOOI Series 

Software data protection mode can be canceled by 
inputting the following 6 bytes. After that, this 
device turns to the non-protection mode and can 
write data nonnally. But when the data is input in 
the canceling cycle, the data cannot be written. 

Address Data 

5555 AA 
J, J, 

AAAAor2AAA 55 
J, J, 

5555 80 
J, J, 

5555 AA 
J, J, 

AAAAor2AAA 55 
J, J, 

5555 20 

The software data protection is not enabled at the 
shipment. 
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HN58CIOOI Series 

Package Dimensions 

HN58CIOOIP Series (DP-32) 

2.54 ± 0.25 0.48 ± 0.10,11 

HN58CIOOIFP Series (FP-32D) 

20.45 

I
" 20.95 Max J 

~ 17 

~o ~~ ~l 
'TTrrTTITTTTTTITTTTlrTTTTITTTTTTTT' 

16 

.0 Max 

I, 
~ rtJ nrtnnnnnnnnnfll7 

Llnl 0.10 I c 

11.271 ~ 
l!) 
e 

0.40~g:~ $1 0.15 J@ 
ci 
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~ 
:2 
e 
c? 

......... 
l!)l!) 

ciC\i 

Unit:mm 

Unit: mm 

14.14 ± 0.30 



Package Dimensions (cont) 

HN58CIOOl T Series (TFP·32DA) 

8.0 

32 
I' 8.2 Max 'I 17 

..,. 
N 
~ 

0 

1 16 

10.50 I 
0.20± O.to 

HNS8CIOOI Series 

Unit:mm 

O.45Max :gr~~~~J:+0-50 
_~ ci ~~ 0.5±0.11 

:!~~t-. ~ ~ ~~ . II 14.0 ± 0.2 

:cc, 0.08i@ 
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ADE-203-314E (Z) 

HN58VIOOI Series 
131,072-word x 8-bit Electrically Erasable and 

Programmable CMOS ROM 

HITACHI Rev. 5.0 
May 23,1995 

The Hitachi HN58V1001 is an electrically erasable 
and programmable EEPROM organized as 
131,072-word x 8-bit. It realizes high speed, low 
power consumption, and a high level of reliability, 
employing advanced MNOS memory technology 
and CMOS process and circuitry technology. It 
also has a 128-byte page programming function to 
make its erase and write operations faster. 

Features 

• Single 3 V supply 
• On-chip latches: address, data, CE, OE, WE 
• Automatic byte write: 15 ms max 
• Automatic page write (128 bytes): 15 ms max 
• Fast access time: 250 ns max 
• Low power dissipation: 20 mWIMHz, typ 

(active) 
110 J.lW max (standby) 

• Data polling and RDYlBusy 
• Data protection circuit on power on/off 
• Conforms to JEDEC byte-wide standard 
• Reliable CMOS with MNOS cell technology 
• lQ4erase/write cycles (in page mode) 
• 10 years data retention 
• Software data protection 
• Write protection by RES pin 

Ordering Information 

Type no. 

HN58V1 001 P-25 

Access 
time Package 

250 ns 600 mil 32-pin 
plastic DIP(DP-32) 

HN58V1 001 FP-25 250 ns 525 mil 32-pin 
plastic SOP (FP-32D) 

HN58V1001T-25 250 ns 8 x 14 mm 32-pin 
plastic TSOP 
(TFP-32DA) 
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HN58VIOOI Series 

Pin Arral)gement 

• HN58V1001 P/FP Series 

Pin Description 

Pin name 

AO-A16 

1/00-1/07 

OE 

CE 

120 Hitachi 

ROYIBusy 

A3 
A2 
Al 
AO 

1/00 
1/01 
1/02 
Vss 
1/03 
1/04 
1/05 
1/06 
1/07 
CE 

AN 
OE 

Function 

A16 
A14 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

1/00 
1/01 
1/02 

Vss 

Address inputs 

Data inpuVoutput 

Output enable 

Chip enable 

32 Vee 
31 A15 
30 RES 
29 WE 
28 A13 
27 A8 
26 A9 
25 A11 
24 OE 
23 A10 
22 CE 
21 1/07 
20 1/06. 

19 1/05 

18 1/04 
17 1/03 

(Top View) 

• HN58V100H Series 

o 
(Top View) 

Pin name 

WE 

Vee 

Vss 

ROY/Busy 

RES 

A4 
A5 
A6 
A7 
A12 
A14 
A16 _ 
RDYlBusy 
Vee 
A15 
RES 
WE 
A13 
AS 
A9 
All 

Function 

Write enable 

Power (+3 V) 

Ground 

Ready busy 

Reset 



Block Diagram 

Vee 

Vss 

AD 
I 

A6 

A7 cr-­
I 

A16 

Mode Selection 

Pin Mode 

Read 

Standby 

Write 

Deselect 

Write Inhibit 

Data Polling 

Program reset 

High Voltage Generator 

Control Logic and Timing 

Address 

Buffer and 

Latch 

CE 

VIL 

VIH 

VIL 

VIL 

x 

x 

VIL 

x 

OE 

VIL 

x'1 

VIH 

VIH 

x 

VIL 

VIL 

x 

Y Decoder 

X Decoder 

WE 

V1H 

x 

VIL 

VIH 

VIH 

X 

VIH 

x 

Note: 1. x: Don't care 

RES 

VH 

x 

VH 

VH 

x 

x 

VH 

VIL 

HN58VIOOl Series 

1/00 - 1/07 

I/O Buffer 

and 

Input Latch 

Y Gating 

Memory Array 

Data Latch 

RDYlBusy 
High-Z 

High-Z 

High-Z to VOL 

High-Z 

VOL 

High-Z 

RDYlBusy 

VO 

Dout 

High-Z 

Din 

High-Z 

Data out (1/07) 

High-Z 
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HN58VIOOI Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage "1 Vee -0.6 to +7.0 V 

Input voltage "1 Yin -0.5"2 to +7.0 V 

Operating temperature range "3 Topr o to +70 ·C 

Storage temperature range Tstg -55 to +125 ·C / 

Notes: 1. With respect to Vss 
2. Yin min: -3.0 V for pulse width :s; 50 ns 

3. Including electrical characteristics and data retention. 

Recommended DC Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 2.7 3.0 5.5 Y 
Input voltage VIL -0.3 0.8 )I 

VIH 1.9 Vee + 0.3 V 

VH Vee- 0.5 Vee + 1.0 -V 

Operating temperature Topr 0 70 ·C 

DC Characteristics (Ta=O to +70°C,Vcc = 2.7 to 5.5 V) 

Parameter Symbol Min Typ Max Unit Test conditions 

Input leakage current lu 2"1 IJA Vee = 3.6 V, Vin = 3.6 V 

Output leakage current ILO 2 IJA Vee = 3.6 V, Vout = 3.610.4 V 

Vee current (standby) ICCl 20 IJA CE = Vee 

ICC2 mA CE=VIH 

Vee current (active) Icca 6 mA lout = 0 mA, Duty = 100%, 
Cycle = 1 IJS at Vee = 3.3 V 

15 mA lout = 0 mA, Duty = 100%, 
Cycle = 250 ns at Vee = 3.3 V 

Input low voltage VIL -0.3"2 0.8 V 

Input high voltage VIH 1.9"3 Vee + 0.3 V 

VH Vcc-O.5 Vee + 1.0 V 

Output low voltage VOL - 0.4 V IOL = 2.1 mA 

Output high voltage VOH Vee x 0.8 - V IOH=-400 IJA 

Note: 1. lu on RES: 100 IJA max 
2. VIL min: -1.0 V for pulse width :s; 50 ns 

3. VIH min: 2.2 V for Vcc = 3.6 to 5.5 V. 

122 Hitachi 



HN58VIOOI Series 

Capacitance (Ta = 25°C, f = 1 MHz) 

Parameter Symbol Min Typ Max Unit Test condition 

Input capacitance*l Cin 6 pF Vin=OV 

Output capacitance *1 Cout 12 pF Vout = OV 

Note: 1. This parameter is periodically sampled and not 100% tested. 

AC Characteristics (Ta = 0 to + 70°C, Vee = 2.7 to 5.5 V) 

Test Conditions 

• Input pulse levels: 0.4 V to 2.4 V 
o V to Vee (RES pin) 

• Input rise and fall time : :0; 20 ns 
• Output load: 1 TTL Gate + 1 00 pF 
• Reference levels for measuring timing: 0.8 V. 1.8 V 

Read Cycle 

Parameter Symbol Min Max Unit Test conditions 

Address to output delay tACC 250 ns CE = OE = VIL. WE = VIH 

CE to output delay tCE 250 ns OE = VIL. WE = VIH 

OE to output delay tOE 10 120 ns CE = VIL. WE = VIH 

Address to output hold tOH 0 ns CE = OE = VIL. WE = VIH 

OE (CE) high to output floa(l tOF 0 50 ns CE = VIL. WE = VIH 

RES low to output floa(l tOFR 0 350 ns CE=OE=VIL. WE=VIH 

RES to output delay tRR 0 600 ns CE = OE= VIL. WE = V1H 

Note: 1. tOF and tOFR are defined as the time at which the outputs achieve the open circuit conditions 
and are no longer driven. 
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HN58VIOOI Series 

Read Timing Waveform 

Address ): K 
tACC 

/ tOH 

tCE 

\ / 
toE tOF 

High 

Data Out / / / /~ Data Out Valid ~\l'1 

tRR \\~ :LV 

/ \ ~ 
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HN58VIOOI Series 

Write Cycle 

Test 
Parameter Symbol Min*1 Typ Max Unit conditions 

Address setup time tAS 0 ns 

Address hold time tAH 150 ns 

CE to write setup time (WE controlled) tcs 0 ns 

CE hold time (WE controlled) tCH 0 ns 

WE to write setup time (CE controlled) tws 0 ns 

WE hold time (CE controlled) tWH 0 ns 

OE to write setup time tOES 0 ns 

OE hold time tOEH 0 ns 

Data setup time tos 100 ns 

Data hold time tOH 10 ns 

WE pulse width (WE controlled) twp 250 ns 

CE pulse width (CE controlled) tcw 250 ns 

Data latch time tOl 750 ns 

Byte load cycle tBlC 1.0 30 )Js 

Byte load window tBl 100 )Js 

Write cycle time twc 15'2 ms 

Time to device busy tOB 120 ns 

Write start time tow 250"3 ns 

Reset protect time tRP 100 )Js 

Reset low time tRES )Js 

Note: 1. Use this device in longer cycle than this value. 

2. twc must be longer than this value unless polling techniques or ROY/Busy are used. This device 
automatically completes the internal write operation within this value. 

3. Next read or write operation can be initiated after tow if polling techniques or ROY/Busy are 
used. Read Timing Waveform (2)*3 '4 '6 
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HN58VIOOI Series 

Byte Write TImingWaveform(l) (WE Controlled) 

Address 

CE 

WE 

tOES 

OE 

tos tOH 

Din 

tow 

High-Z tOB 
RDY/Busy 

tRP 

tRES 

RES 

Vee 
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HN58VIOOl Series 

Byte Write TimingWaveform(2) (CE Controlled) 

Address 

tos tOH 

Din 

ROY/Busy 
tOB High-Z 
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HN58VIOOI Series 

Page Write Timing Waveform (1) (WE Controlled) 

"1 
Address 
AO to A16 

Din 

ROY/Busy 

Vee 

High-Z 

tow 

1~ __________ ~~H;g~ 
) 

r---------)(\----J --

Note: 1. A7 to A 16 are page addresses and must be same within the page write operation. 
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HN58VIOOI Series 

Page Write Timing Waveform (2) (CE Controlled) 

"1 
Address 
AO to A16 

Din 

ROY/Busy 

Vee 

High-Z 

'-------'xxxxx~=-

tow 

I~----------~~ 
) 

Note: 1. A 7 to A 16 are page addresses and must be same within the page write operation. 
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HN58VIOOI Series 

Data Polling Timing Waveform· 

Address An 

CE 

WE 

OE 

1/07 

Toggle bit. 

This device provide another function to determine 
the internal programming cycle. If the EEPROM 
set to read mode during the internal programming 

Toggle Bit Waveform 

Address 

VOS 

130 Hitachi 

tOES 

twc 

cycle, 1106 will charge from "1" to "0" (toggling) 
for each read. When the internal programming 
cycle is finished, toggling of 1106 will stop and the 
device can be accessible for next read or program. 

Next mode 



Software Data Protection Timing Waveform (1) (in protection mode) 

Vcc 

WE J 
tSlC 

Address 5555 AAAAor 5555 Write Address 

2AAA 
Data AA 55 AO Write Data 

Software Data Protection Timing Waveform (2) (in non-protection mode) 

Vcc 
twc 

CE 

WE 

Address 5555 AAAA or 5555 5555 AAAA or 5555 

2AAA 2AAA 

Data AA 55 80 AA 55 20 

HN58VIOOI Series 

twc 

)h . 
Normal active ~ 
mode 
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HN58VIOOI Series 

Functional Description 

Automatic Page Write 

Page-mode write feature allows 1 to 128 bytes of 
data to be written into the EEPROM in a single 
write cycle. Following the initial byte cycle, an 
additional 1 to 128 bytes can be written in the 
same manner. Each additional byte load cycle must 
be started within 30 JlS from the preceding falling 
edge of WE or CEo When CE or WE is kept high 
for 100 J.ls after data input, the EEPROM enters 
write mode automatically and the input data are 
written into the EEPROM. 

DataPoUing 

Data polling allows the status of the EEPROM to 
be determined. If EEPROM is set to read mode 
during a write cycle, an inversion of the last byte of 
data to be loaded outputs from Jl07 to indicate that 
the EEPROM is performing a write operartion. 

RDYlBusy Signal 

RDY/Busy signal also allows status of the 
EEPROM to be determined. The RDYlBusy signal 
has high impedance except in write cycle and is 
lowered to VOL after the first write signal. At the 
end of a write cycle, the RDYlBusy signal changes 
state to high impedance. 

RESSignal " 

When RES is low, the EEPROMcannot be read or 
programmed. Therefore, data.can be protected by 
keeping RES low when Vee is switched. RES 
should be high during read and programming 
because it dosen't provide a latch function. 

Vee 

Program inhibit Program Inhibit 

132 Hitachi 

WE ,CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by 
the rising edge of WE or CE. 

WritelErase Endurance and Data Retention 
Time 

The endurance is 1 ()4 cycles in case of the page 
programming and 103 cycles in case of the byte 
programming (1 % cumulative failure rate). The 
data retention time is more than 10 years when a 
device is page-programmed less than 1()4 cycles. 

Data Protection 

1. Data Protection against Noise on Control Pins 
(CE, OE, WE) during Operation 

During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. 
To prevent this phenomenon, this device has a 
noise cancelation function that cuts noise if its 
width is 20 ns or less in programming mode. 
Be careful not to allow noise of a width of more 
than 20 ns on the control pins. 

WE ------... 3 V 

CE 4~------------- 0 V 

OE 

, , , , , , , 

---~~---------- ~ ~ 

20 ns max 



2. Data protection at Vee on/otT 

When Vee is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset signal 
to RES pin. RES pin should be kept at VSS level 
when Vee is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 15 ms after the last data input. 

Vee -----.I IL-
I _I 

RES 
prj"minhibll Program Inhibit 

! 
~ 

WE 
orCE ~1.l00 ~s min!'-I 15 ms min 

3. Software data protection 

To prevent unintentional programming caused by 
noise generated by external circuits, This device 
has the software data protection function. In 
software data protection mode, 3 bytes of data 
must be input before write data as follows. And 
these bytes can switch the non-protection mode to 
the protection mode. 

Address 

5555 
,J.. 

AAAAor2AAA 
,J, 

5555 
,J.. 

Write address 

Data 

AA 
,J.. 
55 
,J, 

AD 
,J, 

Write data} Normal data input 

HN58VIOOI Series 

Software data protection mode can be canceled by 
inputting the following 6 bytes. After that, this 
device turns to the non-protection mode and can 
write data normally. But when the data is input in 
the canceling cycle, the data cannot be written. 

Address Data 

5555 AA 
,J.. ,J.. 

AAAAor2AAA 55 
,J.. ,J.. 

5555 80 
,J.. ,J.. 

5555 AA 
,J.. ,J.. 

AAAAor2AAA 55 
,J.. ,J.. 

5555 20 

The software data protection is not enabled at the 
shipment. 
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HN58VIOOl Series 

Package Dimensions 

HN58VIOOIP Series (DP·32) Unit: mm 

I: 15.24 '1 

2.54± 0.25 0.48 ± 0.10.11. 

HN58VIOOIFP Series (FP·32D) Unit: mm 

20.45 

321' 20.95 Max ~117 

[-U-J-l-l-lllo .LLl..Ll..L.U.li..LLLLLl.J...i_~ 

14.14 ± 0.30 
16 

~ 
.0 Max ~ 

If 
0 
c.; 

~ nr nnnnnnnnnnnn~ 
Liol 0.10 I c 

11.271 ~ 
LO 
0 

0.40+g:Jg 
$10.15 1@1 

c::i 
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Package Dimensions (cont) 

HN58VIOOIT Series (TFP·32DA) 

8.0 

3J 8.2 Max '117 

o 

HN58VIOOI Series 

Unit: mm 

r
a~~~~df 0-50 

~ ~~ j.5±0.1 
+I <Xl <Xl 
r-. 0 ~ 

ci c:i ci 

1~--,1,-,-4.~0 ± ~ 
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Part 2 Mask ROM 

-

Hitachi 137 



138 Hitachi 



4M Mask ROM 

-
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ADE-203-3988 (Z) 

HN62434 Series 
262, 144-word x 16-bit / 524,288-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI Rev. 2.0 
September 12, 1995 

The HN62434 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or as 524,288 words by 8 bits. Realizing 
low power consumption, this memory is allowed 
for battery operation. 

Ordering Information 

Features 

• Single +5 V power supply 
• Access time: 120/150 ns (max) 
• Low power consumption: 100 mW (typ) active 

5 ~W (typ) standby 
• Byte-wide or word-wide data organization with 

BHE 
• Wired OR is permitted for the output in three 

status 
• TTL compatible 

Type No. 

HN62434P-12 
HN62434P-15 

HN62434F-12 
HN62434F-15 

HN62434FA-12 
HN62434FA-15 

HN62434TT-12 
HN62434TT-15 

Access 
time Package 

120 ns 600 mil 40-pin 
150 ns plastic DIP 

(DP-40) 

120 ns 48-pin 
150 ns plastic SOP 

(FP-48DA) 

120 ns 40-pin 
150 ns plastic SOP 

(FP-40D) 

120 ns 44-pin 
150 ns plastic TSOP II 

(TTP-44D) 
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HN62434 Series 

Pin Arrangement 

HN62434P Series HN62434F Series 

A17 1 0 40 A8 NC 48 NC 
A7 39 A9 A17 2 47 A8 
A6 3 38 A10 A7 3 46 A9 
A5 4 37 A11 A6 4 A10 
A4 5 36 A12 A5 5 A11 
A3 6 35 A13 A4 6 43 A12 
A2 7 34 A14 A3 7 42 A13 
A1 8 33 A15 A2 8 41 A14 AO 9 32 A16 
CE 10 31 BHE A1 9 40 A15 

Vss 11 30 Vss AO 10 39 A16 

OE 12 29 015/A-1 NC 11 38 NC 
00 13 28 07 NC 12 37 NC 
08 14 27 014 NC 13 NC 
01 15 26 06 CE 14 BHE 
09 16 25 013 Vss 15 Vss 
02 17 24 05 OE 16 015/A-1 

010 18 23 012 00 17 07 
03 19 22 04 08 18 31 014 

011 20 21 Vee 01 19 06 

(Top View) 09 20 013 
02 21 05 

HN62434FA Series 010 22 012 
03 23 04 

011 24 Vee 
A17 1 40 A8 

A7 2 39 A9 
A6 3 38 A10 (Top View) 

A5 4 37 A11 11-12-13 pin and 36-37-38 pin are 
A4 5 36 A12 connected to inner lead frame. 
A3 6 35 A13 
A2 7 34 A14 
A1 8 33 A15 
AO 9 32 A16 
CE 31 BHE 
Vss 11 30 Vss 
OE 12 29 015/A-1 
00 13 28 07 
08 14 014 
01 15 06 
09 16 013 
02 17 05 

010 18 012 
03 19 22 04 

011 20 21 Vee 

(Top View) 

142 Hitachi 



· - _._-- _._._---- ---

HN62434 Series 

Pin Arrangement (cant.) 

HN62434TI Series 

NC 1 0 44 NC 
NC 43 NC 

A17 42 A8 
A7 41 A9 
A6 40 A10 
A5 39 A11 
A4 38 A12 
A3 37 A13 
A2 9 36 A14 
A1 10 35 A15 
AO 11 34 A16 
CE 12 33 BHE 

Vss 13 32 Vss 
OE 14 31 015/A-1 
DO 15 30 07 
08 16 29 014 
01 17 28 06 
09 18 27 013 
02 19 26 05 

010 20 25 012 
03 21 24 04 

011 22 23 Vee 

{Top View) 

Pin Description 

Pin name Function 

AO to A17 Address input 

DO to 014 Data out 

0151A-1 Data out/address input 

OE Output enable 

CE Chip enable 

BHE Byte/word select 

NC No connection 

Vee Power{+5 V) 

Vss Ground 
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HN62434 Series 

Block Diagram 

AO 

A17 

Address 

Buffer 

(A-1) *1()------t-----l 

BHE 

OE 

BHE = V1H : 16-bit (015 to ~O) 
BHE = V1L : 8-bit (07 to DO) 

Note: 1. A-1 is least significant address. 

X Decoder 

Y Decoder 

When BHE is 'low', 014 to 08 goes the high impedance state. 
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HN62434 Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit Note 

Supply voltage Vee -0.3 to +7.0 V 

All input and output voltage Yin, Vout -0.3 to Vee + 0.3 V 

Operating temperature range Topr Oto +70 °C 

Storage temperature range Tstg -5510 +125 °C 

Temperature under bias Tbias -20 to +85 °C 

Note: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 0.8 V 

DC Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test conditions 

Supply current Active lee 50 mA Vee = 5.5 V, IDout = 0 mA, 
tRe = Min 

Standby ISB1 30 j.lA Vee = 5.5 V, CE ~ Vee - 0.2 V 

ISB2 3 mA Vee = 5.5 V, CE ~ 2.2 V 

Input leakage current lIul 10 j.lA Vin= Oto Vee 

Output leakage current IILOI 10 j.lA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205j.1A 

VOL 0.4 V IOL= 1.6 mA 

Capacitance (Vee = 5 V ± 10%, V ss = 0 V, Ta = +25°C, Yin = 0 V, f = 1 MHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 15 pF 

Output capacitance*1 Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HN62434 Series 

AC Characteristics (Vcc = 5 V ± 10%, Vss = 0 V, Ta = 0 to +70 0c) 

Test Condition 

• Output load: 1 1TL gate + CL = 100 pF (including jig) 
• Input pulse level: 0.8 to 2.4 V 
• Input and output timing reference level: 1.5 V 
• Input rise and fall time: 10 ns 

HN62434-12 HN62434-15 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 120 150 ns 

Address access time tAA 120 150 ns 

CE access time tACE 120 150 ns 

OE access time toE 60 70 n's 

BHE access time tBHE 120 150 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from BHE tOHB 0 0 ns 

CE to output in high Z tcHZ 60 70 ns 

OE to output in high Z toHZ 60 70 ns 

BHE to output in high Z ' tBHZ 60 70 ns 

CE to output in low Z tCLl 5 10 ns 

OE to output in low Z tOll 5 10 ns 

BHE to output in low Z tBLl 5 10 ns 

Note: 1. tcHZ. toHZ and teHz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62434 Series 

Timing Waveform 

Word Mode (BHE = 'VIR') or Byte Mode (BHE = 'VIL') 

Address \V \ 
11\ / 

tAA tOHA 
tACE 

~ 

\ V 
tOHC 

tCLZ tCHZ 

tOE V 
1\ tOHO 

tOLZ tOHZ 

~XXX\l/ Valid data \X\ High-Z 
I V 

Dout 

Note: 1. tOHA, tOHC, tOHO: Determined by faster. 
2. tM , tACE, tOE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A - 1 ---'--'=-'-=------{ 

SHE 

07 to DO Valid data 

015 to 08 Valid data 

Notes: 1. CE and OE are enable A17 to AO are valid. 
2. D15/A-1 pin is in the output state when SHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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HN62434 Series 

Package Dimensions· 

HN62434P Series (DP·40) Unit: nun 

00 -150 

HN62434F Series (FP-48DA) Unit: mm 

20 

j
' 20.4 Max ~I 

48 '~LllWlJ.lllWlllJ.lllljJLllllWlJ.lllljJJ.ll.L.]_=25=-------. 

D ..,. ... 

156 03 . ± 

0.8 

J i 
OA[ , 0-10 0 

0.35 ± 0.10 
1$10.151(@1 
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Package Dimensions (cont.) 

HN62434FA Series (FP·40D) 

26.00 
26.20 Max • 'I 

~~uu~~~~~~~~21 

~~ 

HN62434TT Series (TTP·44D) 

18.41 

2~1 18.81 Max 

0.30 ± 0.10 

~ 
::E 

::6 
C\i 

:g 
ci 
tI 
r-. .,... 
ci 

HN62434 Series 

Unit: mm 

~I ~( '4.'3'~.: ~. 
.~ r)O-100 

.5 ~ 
::E::E 
00«) ~ 
~ci ~1=l 

0.50±0.10.1 I. 

•• 0.8 ± 0.2 

Unit: mm 
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ADE-203-472A (Z) 

HN62435 Series 
262, 144-word x 16-bit / 524,288-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI Rev. 1.0 
November 16, 1995 

The HN62435 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Ordering Information 

Realizing low power consumption, this memory is 
allowed for battery operation. 

Features 

• Single 5 V supply 
• High speed 

Access time: 120/150 ns (max) 

• Lowpower 
Active: 275 mW (max) 
Standby: 165 fJW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 
• Directly TTL compatible 

All inputs and outputs 
• Pin compatible with 4 Mbit EPROM 

(HN27C4000GIFP) 

Type No. 

HN62435P-12 
HN62435P-15 

HN62435FA-12 
HN62435FA-15 

HN62435TI-12 
HN62435TI-15 

Access 
time Package 

120 ns 600 mil 40-pin 
150 ns plastic DIP 

(DP-40) 

120 ns 525 mil 40-pin 
150 ns plastic SOP 

(FP-40D) 

120 ns 400 mil 44-pin 
150 ns plastic TSOP " 

(TIP-44D) 
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HN62435 Series 

Pin Arrangement 

HN62435P Series HN62435TT Series 
HN62435FA Series 

A17 A8 NC 1 0 44 NC 
A7 A9 NC 2 43 NC 
A6 A10 A17 3 42 A8 
A5 A11 A7 4 41 A9 
A4 A12 A6 5 40 A10 
A3 A13 A5 6 39 A11 
A2 A14 A4 7 38 A12 
A1 A15 A3 8 37 A13 
AO A16 A2 9 36 A14 
CE SHE A1 10 35 A15 

Vss Vss AO 11 34 A16 
OE 0151A-1 CE 12 33 SHE 
00 07 Vss 13 32 Vss 
08 014 OE 14 31 015/A-1 
01 06 00 15 30 07 
09 013 08 16 29 014 
02 05 01 17 28 06 

010 012 09 18 27 013 
03 04 02 19 26 05 

011 Vee 010 20 25 012 
03 21 24 04 

(Top View) 011 22 23 Vee 

(Top View) 

Pin Description 

Symbol Function 

A-1, AO to A17 Address inputs 

00 to 015 Oata outputs 

SHE 8/16 bit (byte/word) mode switch 

CE Chip enable 

OE Output enable 

NC No connection 

Vcc Power supply 

Vss Ground 
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Block Diagram 

A12 
I 

A2 

A17 

I 
A13 

A1 

AO 

(A-1) *1 

BHE 

Address 

Buffer 

BHE = V1H : 16-bit (015 to DO) 
BHE = V1L : 8-bit (07 to DO) 

Note: 1. A-1 is least significant address. 

HN62435 Series 

X Decoder Memory Array 

Y Decoder 

DO -- 015/(07) 

When BHE is 'low', 014 to 08 goes the high impedance state, and 015 should be A-1. 
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HN62435 Series 

Mode Selection 

Pin 

Data output Address input 

Mode CE OE BHE 0151A-1 00-07 08-015 LSB MSB 

Standby H x*1 x x High-Z*2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Dout DO to D7 DSto D15AO A17 

Read (S-bit) L L L L DO to D7 High-Z A-1 A17 

Read (S-bit) L L L H DS to D15 High-Z A-1 A17 

Notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage*1 Vee -0.3 to + 7.0 V 

All input and output voltage*1 Yin, Vout - 0.3 to Vee + 0.3 V 

Operating temperature range Topr o to + 70 ·c 
Storage temperature range Tstg -55to+ 125 ·c 
Temperature under bias Tbias -20to+S5 ·c 
Note: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 O.S V 
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HN62435 Series 

DC Characteristics (Vee = 5.0 V ± 10%, Vss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active lee 50 mA Vee = 5.5 V, IDour = 0 mA, tRe = min 
current 

Standby 18B1 30 IJA Vee = 5.5 V, CE~ Vee - 0.2 V 

Standby 18B2 3 mA Vee = 5.5 V, CE~ 2.2 V 

Input leakage current IIILI 10 IJA Vin =Oto Vee 

Output leakage current IIOLI 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205IJA 

VOL 0.4 V IOL = 1.6 mA 

Capacitance (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance *1 Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D151A-1 pin is output. 
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HN62435 Series 

AC Characteristics (Vcc = 5.0 V ± 10%, Vss = 0 V, Ta = 0 to + 70°C) 

• output load: I1TL + CL = 100 pF (including jig) 
• Input pulse level: 0.6 to 2.4 V 
• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 

HN62435-12 HN62435-15 

Parameter Symbol Min· Max Min Max Unit Note 

Read cycle time tRC 120 150 ns 

Address access time tM 120 150 ns 

CE access time tACE 120 150 ns 

OE access time toE 60 70 ns 

BHE access time tSHE 120 150 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE toHO 0 0 ns 

Output hold time from BHE tOHS 0 0 ns 

CE to output in high-Z tCHZ 60 70 ns 

OE to output in high-Z tOHZ 60 70 • ns 
BHE to output in high-Z teHZ 60 70 ns 

CE to output in low-Z teLZ 5 5 ns 

OE to output in low-Z toLZ 5 5 ns 

BHE to output in low-Z teLZ 5 5 ns 

Note: 1. tCHZ. toHZ and tSHz are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62435 Series 

Timing Waveforms 

Word Mode (BHE = 'Vm') or Byte Mode (BHE = 'VIL') 

Address \V \11 
11\ 11\ 

tAA I~OH~ 
tACE 

I 
1\ / tOHC 

tCLZ tCHZ 

tOE I 
I tOHO 

tOLZ tOHZ 

High-Z 
~XXX~ Valid data \IX High-Z 

I\, Ii Dout 

Notes: 1. tOHA. tOHO tOHO: Determined by faster. 
2. tAA• tACE. toE: Determined by slower. 
3. tCLZ' tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 -.......:..;=-=-----{ 

SHE 

07 to DO Valid data 

015 to 08 Valid data 

Notes: 1. CE and OE are enable. A 19 to AO are valid. 
2. D15/A-1 pin is in the output state when SHE is high. CE and OE are enable. 

Therefore. the input signals of opposite phase to the output must not be applied to them. 
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HN62435 Series 

Package Dimensions 

HN62435P Series (DP·40) 

HN62435FA Series (FP·40D) 

26.00 
26.20 Max 'I 

........... ..u...u...........,"-"'-'-L.U...Ll...a..u...u...u...J..I...U..J~21 

~~. 
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Unit:mm 

Unit:mm 

:1 14.13 ± 0.30 

~~g ..:..:1.c:...::72::....+'1\\1+-1~_ 0-100 

"O.80± 0.20 



Package Dimensions (cont) 

HN62435TT Series (TTP·44D) 

18.41 • 

I~ 18.81 Max I 
""OOOO"~ ] 

@ 

II 0.80 22 

0.30 ± 0.10 1$10.13 [M)I 

HN62435 Series 

Unit:mm 

11.76 ± 0.20 

I: I :1 0 - 5° 
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ADE-203-402A (Z) 

HN62454 Series 
524,288-word x 8-bit / 262, 144-word x 16 .. bit CMOS 

Programmable Mask ROM 

HITACHI 
The HN62454 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 85/100 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 
• Highspeed 

Normal access time: 85/100 ns (max) 

• Lowpower 
Active: 440 mW (max) 
Standby: 1651lW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 
• Directly TIL compatible 

All inputs and outputs 
• Pin compatible with 4 Mbit EPROM 

(HN27C40000IFP) 

Ordering Information 

Access 
Type No. time 

HN62454P-85 85 ns 
HN62454P-10 100 ns 

HN62454FA-85 85 ns 
HN62454FA-10 100 ns 

HN62454TT-85 85 ns 
HN62454TT-10 100 ns 

Preliminary 
Rev. 0.1 

July 19, 1995 

Package 

600 mil 4O-pin 
plastic DIP 
(DP-40) 

525 mil 40-pin 
plastic SOP 
(FP-40D) 

400 mil 44-pin 
plastiC TSOP II 
(TTP-44D) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN62454 Series 

Pin Arrangement 

HN62454PSeries HN62454TT Series 

A17 10 40 A8 NC 1 0 44 NC 
A7 2 39 A9 NC 43 NC 
A6 3 38 A10 A17 42 A8 
A5 4 37 A11 A7 41 A9 
A4 5 36 A12 A6 40 A10 
A3 6 35 A13 A5 39 A11 
A2 7 34 A14 A4 38 A12 
A1 8 33 A15 A3 37 A13 
AO 9 32 A16 A2 9 36 A14 
CE 10 31 SHE A1 10 35 A15 
Vss 11 30 Vss AO 11 34 A16 
OE 12 29 015/A-1 CE 12 33 SHE 
DO 13 28 07 Vss 13 32 Vss 
08 14 27 014 OE 14 31 015/A-1 
01 15 26 06 DO 15 30 07 
09 16 25 013 08 16 29 014 
02 17 24 05 01 17 28 06 

010 18 23 012 09 18 27 013 
03 19 22 04 02 19 26 05 

011 20 21 Vee 010 20 25 012 
03 21 24 04 

(Top View) 011 22 23 Vee 

HN62454FA Series (Top View) 

A17 40 A8 
A7 2 39 A9 
A6 3 38 A10 
A5 4 37 A11 Pin Description 
A4 5 36 A12 
A3 6 35 A13 Symbol Function 
A2 7 34 A14 A-1 , AO to A 17 Address inputs 
A1 8 33 A15 
AO 9 32 A16 DO to 015 Oata outputs 
CE 10 31 SHE SHE 8/16 bit (byte/word) mode switch 
Vss 11 30 Vss CE Chip enable OE 12 29 015/A-1 
00 13 28 07 OE Output enable 
08 14 27 014 NC No connection 
01 15 26 06 
09 16 25 013 Vee Power supply 

02 17 24 05 Vss Ground 
010 18 23 012 
03 19 22 04 

011 20 21 Vee 

(Top View) 
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Block Diagram 

A12 
I 

A2 

A17 

I 
A13 

A1 

I 
AO 

(A-1) *1 

Address 

Buffer 

BHE 0------------+---1 

BHE = V1H : 16-bit(015 to ~O) 
BHE = V1L : 8-bit (07 to DO) 

Note: 1. A-1 is least significant address. 

HN62454 Series 

X Decoder Memory Array 

Y Decoder Y Gates 

Hex 1 Byte 

DO -~ 015/(07) 

When BHE is 'low', 014 to 08 goes the high impedance state, and 015 should be A-1. 
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HN62454 Series 

Mode Selection 

Pin 

Oata output Address input 

Mode CE OE BHE 0151A-1 00-07 08-015 LSB MSB 

Standby H x*1 x X High-Z*2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Dout DO to 07 08 to 015 AO A17 

Read (8-bit) L L L L DO to 07 High-Z A-1 A17 

Read (8-bit) L L L H 08 to 015 High-Z A-1 A17 

notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage*1 Vee -0.3 to + 7.0 V 

All input and output voltage*1 Vin, Vout - 0.3 to Vee + 0.3 V 

Operating temperature range Topr o to + 70 ·c 
Storage temperature range Tstg -55to+ 125 ·C 

Temperature under bias Tbias -20to+85 ·c 
Notes: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input Voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 0.8 V 
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HN62454 Series 

DC Characteristics (Vee = S.O V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active Icc 80/60 mA Vee = 5.5 V, IOOUT= 0 mA, tRe = 851100 ns 

current Standby IS81 30 IJA Vee = 5.5 V, CE ~ Vee· 0.2 V 

Standby ISB2 3 mA Vee =5.5 V, CE~ 2.2 V 

Input leakage current IIILI 10 IJA Vin = Oto Vee 

Output leakage current IIOLI 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH = - 205 IJA 

VOL 0.4 V IOL= 1.6 mA 

Capacitance (Vee = S.O V ± 10%, V ss = 0 V, Ta = 2Soc, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance'1 Cin 10 pF 

Output capacitance'1 Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D151A-1 pin is output. 
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HN62454 Series 

AC Characteristics (V cc = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 700q 

• Output load: 1 TIL + CL = 100 pF (including jig) 
• Input pulse level: 0.45 to 2.4 V 
• Input and output timing reference level: 1.5 V 
• Input rise and fall time: 5ns 

HN62454-85 HN62454-10 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 85 100 ns 

Address access tAA 85 100 ns 

CE access time tACE 85 100 ns 

OE access time toE 35 40 ns 

BHE access time tBHE 85 100 ns 

Output hold time from address change tDHA 0 0 ns 

Output hold time from CE tDHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from BHE tOHB 0 0 ns 

CE to output in high-Z tCHZ 30 30 ns 

OE to output in high-Z toHZ. 30 30 ns 

BHE to output in high-Z tBHZ 30 30 ns 

CE to output in low-Z tCLZ 5 5 ns 

OE to output in low-Z toLZ 5 5 ns 

BHE to output in low-Z teLZ 5 5 ns 

Note: 1. tcHZ. tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62454 Series 

Timing Waveforms 

Word mode (BHE = 'Vm') or Byte Mode (BHE = 'VIL') 

Address \ 
/ 

tM tOHA 
tACE 

~ 

V 
/ tOHC 

tCLZ tCHZ 

tOE V 
tOHO 

tOLZ tOHZ 

Dout 
High-Z 

~ Valid data :(X High-Z 

Note: 1. tOHA. tOHC. tOHO: Determined by faster. 
2. tM • tACE. toE: Determined by slower. 
3. tCLZ. tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 

BHE 

07 to DO Valid data 

015 to 08 Valid data 

Notes: 1. CE and OE are enable A 17 to AO are valid. 
2. D15/A-1 pin is in the output state when BHE is high. CE and OE are enable. 
Therefore. the input signals of opposite phase to the output must not be applied to them. 
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HN62454 Series 

Package Dimensions 

HN62454P Series (DP-40) 

HN62454FA Series (FP-40D) 

26.00 
26.20 Max 'I 

j-ll-U--'LlLlLlLJlLlL1Ll.L.!l....ll.J.L-'LlLlLlLJLLll...l.ll 21 

~] 
~ 
~ 

1.10 Max 0 

MJ·~nJJ.D.D-~£f~;F ~ ~ 
0.40 ± 0.10 8l 

ci 
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Unit:mm 

I: 15.24 'I 

0'-150. 

Unit:mm 

14.13±0.30 



Package Dimensions (cont) 

HN62454TT Series (TTP-44D) 

18.41 
18.81 Max 

0.30 ± 0.10 

It) 
o· 
c::i 
+I ,... 
..-
c::i 

HN62454 Series 

Unit:mm 

J1.?6 ± 0.20.. 

l,kEi 311 0-50 

.5 ~ 
:::!!;:::!!; 

COCO~ 0..-
c::i c::i --- . 

0.50 ± 0.10 \ 
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ADE-203-471 (Z) 

HN62454B Series 
262, 144-word x 16-bit CMOS Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
October 25, 1995 

The HN62454B is a 262,144 words by 16 bits Ordering Information 
CMOS Programmable Mask ROM. A high speed 
access of 85/100 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 
• High speed 

Acc.ess time: 85/100 ns (max) 
• Low power 

Active: 440 mW (max) 
Standby: 165 flW (max) 

• Directly TTL compatible 
All inputs and outputs 

• Pin compatible with 4 Mbit EPROM 
(HN27C4096G/CClCP) 

Type No. 

HN62454BP-85 
HN62454BP-10 

HN62454BCP-85 
HN62454BCP-10 

Access 
time Package 

85 ns 600 mil 40-pin 
100 ns plastic DIP 

(DP-40) 

85 ns 44-pin plastic 
100 ns PLCC 

(CP-44) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN62454B Series 

Pin Arrangement 

HN62454BPSeries HN62454BCP Series 

1 0 
C') 
;!~IWU U U ..... co Ill"'" NC 40 Vee 0 oouz z ~< < « 

CE 2 39 A17 
015 3 38 A16 6 543 2 1 44434241 40 
014 4 37 A15 

0 013 5 36 A14 012 7 39 A13 
012 6 35 A13 011 8 38 A12 
011 7 34 A12 010 9 37 A11 
010 8 33 A11 09 10 36 A10 
09 9 32 A10 08 11 35 A9 
08 10 31 A9 

VSS 12 34 Vss 
Vss 11 30 Vss NC 13 33 NC 07 12 29 A8 
06 13 28 A7 07 14 32 A8 

05 14 27 A6 06 15 31 A7 
04 15 26 A5 05 16 30 A6 
03 16 25 A4 04 17 29 A5 
02 17 24 A3 
01 18 23 A2 
00 19 22 A1 

~:t OE 
C') C\I ..... oIWUo ..... ~ 20 21 AO 0 ooouz«« 

(Top View) (Top View) 

Pin Description 

Symbol Function Symbol Function 

AO to A17 Address inputs NC No connection 

00 to 015 Oata outputs Vee Power supply 

CE Chip enable Vss Ground 

OE Output enable 
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Block Diagram 

A12 
I 

A2 

A17 
I 

A13 

A1 

AO 

Mode Selection 

Mode 

Standby 

Output disable 

Read 

Notes: 1. x: Don't care. 

Address 

Buffer 

Pin 

CE 

H 

L 

L 

2. High-Z: High impedance 

HN62454B Series 

X Decoder Memory Array 

Y Decoder YGates 

00--- 015 

Address input 

OE Data output LSB MSB 

x"l High-Z"2 

H High-Z 

L Dout AO A17 
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HN62454B Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage'l Vee - 0.3 to + 7.0 v 
All input and output voltage'l Yin, Vout - 0.3 to Vee + 0;3 V 

Operating temperature range Topr o to + 70 'C 

Storage temperature range Tstg -55to+ 125 'C 

Temperature under bias Tbias -20 to + 85 'C 

Note: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Vee + 0.3 V 

Vil -0.3 0.8 V 

DC CharacteristiCs (Vee = 5.0 V ± 10%, Vss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active Icc 80/60 rnA Vee = 5.5 V, IDOUT = 0 rnA, tRe = 85/100 ns 

current Standby ISBl 30 IJA Vee = 5.5 V, CE ~ Vee-0.2 V 

Standby ISB2 3 rnA Vee = 5.5 V, CE ~ 2.2 V 

Input leakage current Illll 10 IJA Yin = Oto Vee 

Output leakage current IIOll 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH =-400 IJA 

VOL 0.4 V IOl=2.1 rnA 

Capacitance (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = 1MHz) 

Parameter Symbol Min Max Unit 

Input capacitance'l Cin 10 pF 

Output capacitance'l Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HN62454B Series 

AC Characteristics (V cc = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL + CL = 100 pF (including jig) 
• Input pulse level: 0.45 to 2.4 V 
• Input and output timing reference level: 1.5 V 
• Input rise and fall time: 5 ns 

HN62454B-85 HN62454B-10 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 85 100 ns 

Address access tAA 85 100 ns 

CE access time tACE 85 100 ns 

OE access time tOE 35 40 ns 

Output hold time from address change tOHA 5 5 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

CE to output in high-Z tCHZ 30 30 ns 

OE to output in high-Z toHZ 30 30 ns 

CE to output in low-Z tCLZ 5 5 ns 

OE to output in low-Z tOLZ 5 5 ns 

Note: 1. tCHZ and tOHZ are defined as the time at which the output achieves the open circuit conditions 
and are not referred to output voltage levels. 

Timing Waveform 

Address V \11 
1\ 1\ 

tAA tOHA 
tACE ~ 

1 
/ tOHC 

tCLZ tCHZ 

tOE 

~ / tOHO 
tOLZ tOHZ 

High-Z KXXXK Valid data \I/X High-Z 
11\ 

Dout 

Notes: 1. tOHA• tOHC. tOHO Determined by faster. 
2. tAA• tACE • tOE: Determined by slower. 
3. tCLZ. tOLZ: Determined by slower. 

Hitachi 175 



HN62454B Series 

Package Dimensions 

HN62454BP Series (DP·40) 

HN62454BCP Series (CP·44) 

40 
C\J 
~ 

ci 44 
tI 1 0 C') 

LO 
r-: 
~ 

6 

7 

176 Hitachi 

17.53 ± 0.12 

17 

1.27 

15.50 ± 0.50 

18 
0 
C\J 
ci 
tI 

0 
~ 
...t 

Unit: mm 

I; 15.24 "I 

00 -150 

Unit:mm 

LO 
~ 

ci 
tI 

LO 
LO 
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ADE-203-470 (Z) 

HN62454BN Series 
262, 144-word x 16-bit CMOS Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
October 25, 1995 

The HN62454BN is a 262,144-word by 16-bit Ordering Information 
CMOS Programmable Mask ROM featuring page 
access mode to get very high speed 4-word serial 
access. A high speed access of 851100 ns (max) 
and page access of 35/40 ns (max) is the most 
suitable to the system using a high speed micro­
computer by 16 bits. 

Features 

• Single 5 V supply 
• High speed 

Normal access time: 851100 ns (max) 
Page access time: 35/40 ns (max) 

• Lowpower 
Active: 660 mW (max) 
Standby: 165 IlW (max) 

• 4 word page access on word-wide mode 
• Directly TTL compatible 

All inputs and outputs 
• Pin compatible with 4 Mbit EPROM 

(HN27C4096AG/ACCIACP) 

Access 
Type No. time Package 

HN62454BNP-85 85 ns 600 mil 4O-pin 
HN62454BNP-10 100 ns plastic DIP 

(DP-40) 

HN62454BNCP-85 85 ns 44-pin plastic 
HN62454BNCP-10 100 ns PLCC 

(CP-44) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN62454BN Series 

Pin Arrangement 

HN62454BNPSeries HN62454BNCP Series 

NC 1 0 40 Vee ~~!!2lwoo o!::~!!2~ 
oooozz ~«««« 

CE 2 39 A17 
015 3 38 A16 6 5 4 3 2 1 4443424140 
014 4 37 A15 
013 5 36 A14 012 7 0 39 A13 
012 6 35 A13 011 8 38 A12 
011 7 34 A12 010 9 37 A11 
010 8 33 A11 09 10 36 A10 

D9 9 32 A10 08 11 35 A9 
08 10 31 A9 12 34 Vss 

Vss 11 30 Vss 
07 12 29 A8 13 33 NC 

D6 13 28 A7 07 14 32 A8 

05 14 27 A6 06 15 31 A7 
i 04 15 26 A5 05 16 30 A6 

03 16 25 A4 04 17 29 A5 
02 17 24 A3 
01 18 23 A2 
00 19 22 A1 

8~o81~~~:(~~~ OE 20 21 AO 

(Top View) (Top View) 

Pin Description 

Symbol Function Symbol Function 

A2toA17 Address inputs OE Output enable 

AO,A1 Page address inputs NC No connection 

00 to 015 Data outputs Vee Power supply 

CE Chip enable Vss Ground 
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Block Diagram 

A12 
1 

A2 

A17 

1 

A13 

A1 

AO 

Address 

Buffer 

X Decoder 

Y Decoder 

HN62454BN Series 

Memory Array 

Page Decoder 

00--- 015 
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HN62454BN Series 

Mode Selection 

Pin 

Address Input 

Mode CE OE Data output LSB MSB 

Standby H x*1 High-Z*2 

Output disable L H High-Z 

Read L L Dout AO A17 

Notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage *1 Vee -0.3 to + 7.0 V 

All input and output voltage *1 Vin, Vout - 0.3 to Vee + 0.3 V 

Operating temperature range Topr Oto+70 'C 

Storage temperature range Tstg -55to+ 125 'C 

Temperature under bias Tbias -20to+85 'C 

Notes: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 0.8 V 

DC Characteristics (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active Icc 120/100 mA Vee = 5.5 V, IOOUT = 0 mA, tRe = 851100 ns 

current Standby ISB1 30 IJA Vee = 5.5 V, CE ~ Vee-0.2 V 

Standby IS132 3 rnA Vee = 5.5 V, CE ~2.2 V 

Inpulleakage current IIILI 10 IJA Vin=OloVee 

Output leakage current IIOLI 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH=-400 IJA 

VOL 0.4 V IOL=2.1 mA 
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HN62454BN Series 

Capacitance (Vee = 5.0 V ± 10%, Vss = 0 V, Ta = 25°C, Yin = 0 V, f= 1MHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance*1 Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 

AC Characteristics (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: lTIL + eL = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 
• Input and output timing reference level: 1.5 V 
• Input rise and fall time: 5 ns 

HN62454BN-85 HN62454BN-10 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 85 100 ns 

Page read cycle time tpc 35 40 ns 

Address access tM 85 100 ns 

Page address access time tpA 35 40 ns 

CE access time tACE 85 100 ns 

OE access time tOE 35 40 ns 

Output hold time from address change tOHA 5 5 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

CE to output in high-Z tCHZ 30 30 ns 

OE to output in high-Z toHZ 30 30 ns 

CE to output in low-Z tCLZ 5 5 ns 

OE to output in low-Z toLZ 5 5 ns 

Note: 1. tCHZ and tOHZ are defined as the time at which the output achieves the open circuit conditions 
and are not referred to output voltage levels. 

Hitachi 181 



HN62454BN Series 

Timing Waveforms 

Normal mode 

Address \I \11 
I, /1\ 

tAA tOHA 
tACE ~ 

\ I 
\ / toHc 

tCLZ tCHZ 

tOE I 
1\ I tOHO 

tOLZ tOHZ 

High-Z x<x)K Valid data \VX\ High-Z 
11\ II 

Dout 

Notes: 1. tOHA, tOHc, tOHO: Determined by faster. 
2. tAA, tACE, tOE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

Page mode 

A2 to A17 

AO,A1 

Dout 

Note: 1. CE and DE are enable. 
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Package Dimensions 

HN62454BNP Series (DP·40) 

I~:::::: ~::::'::::: :~;~~ 
1 .11.1.2 20 

2.54±0.25 0.48±0.lQII. 
_~il 

;n ;h 
ci C\i 

HN62454BNCP Series (CP·44) 

40 
C\I ... 
ci 44 
-Ii 

1 (') 
III 
,...: ... 

6 

17.53 ± 0.12 

016.58 

28 

0 

18 
~;:::;:;::;;::::;:;::;;:::;;::;:;::;:;::;;::;;::;::J ~ 

7 17 

1.27 

15.50 ± 0.50 

ci 
-Ii 

~ 
.f 

III ... 
ci 
-Ii 
:g 
C\i 

HN62454BN Series 

Unit: mm 

Unit: mm 
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ADE-203-404A (Z) 

HN62454N Series 
524,288-word x 8-bit / 262, 144-word x 16-bit CMOS 

Programmable Mask ROM 

HITACHI 
The HN62454N is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 85/100 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 
• High speed 

Normal access time: 85/100 ns (max) 
Page access time: 35/40 ns (max) 

• Low power 
Active: 660 mW (max) 
Standby: 165 IlW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• 4 word page access on word-wide mode 
• 8 byte page access on byte-wide mode 
• Three-state data output for or-tying 
• Directly TTL compatible 

All inputs and outputs 
• Pin compatible with 4 Mbit EPROM 

(HN27C4000GIFP) 

Ordering Information 

Access 
Type No. time 

HN62454NP-85 85 ns 
HN62454NP-10 100 ns 

HN62454NFA-85 85 ns 
HN62454NFA-10 100 ns 

H N62454NTT-85 85 ns 
HN62454NTT-10 100 ns 

Preliminary 
Rev. 0.1 

July 19, 1995 

Package 

600 mil 40-pin 
plastic DIP 
(DP-40) 

525 mil 40-pin 
plastic SOP 
(FP-40D) 

400 mil 44-pin 
plastic TSOP II 
(TTP-44D) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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Block Diagram 

A12 

I 
A2 

A17 

I 
A13 

A1 

I 
AO 

(A-1)*1 

BHE 

Address 

Buffer 

BHE = V1H : 16-bit (015 to ~O) 
BHE = V1L : 8-bit (07 to ~O) 

Note: 1. A-1 is least significant address. 

HN62454N Series 

X Decoder Memory Array 

Y Decoder 

Page Decoder 

Hex/ Byte 

DO -- 015/(07) 

When BHE is 'low', D14 to 08 goes the high impedance state, and 015 should be A-1. 
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HN62454N Series 

Mode Selection 

Pin 

Oataoutput Address Input 

Mode CE OE BHE 015fA·1 00-07 08-015 LSB MSB 

Standby H x*1 x x High-Z*2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Dout DO to 07 OS to D15AO A17 

Read (S-bit) L L L L DO to 07 High-Z A-1 A17 

Read (8-bit) L L L H OS to 015 High-Z A-1 A17 

notes: 1. x: Don't care. 
2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage*1 Vee -0.3 to + 7.0 V 

All input and output voltage*1 Yin, Vout - 0.3 to Vee + 0.3 V 

Operating temperature range Topr Oto+70 ·c 
Storage temperature range Tstg -55to+ 125 ·c 
Temperature under bias Tbias -20to+S5 ·c 
Notes: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vcc 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input Voltage VIH 2.2 Vcc+ 0.3 V 

VIL -0.3 O.S V 
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HN62454N Series 

DC Characteristics (Vee = 5.0 V ± 10%, Vss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active Icc 120/100 rnA Vee = 5.5 V, IOOUT = 0 rnA, tRe = 85/100 ns 

current Standby ISB1 30 IJA Vee = 5.5 V, CE ;?: Vee· 0.2 V 

Standby ISB2 3 rnA Vee = 5.5 V, CE ;?: 2.2 V 

Input leakage current IIlll 10 IJA Vin = Oto Vee 

Output leakage current IIOll 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205IJA 

VOL 0.4 V IOl = 1.6 rnA 

Capacitance (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance"l Cin 10 pF 

Output capacitance"l Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D15/A·1 pin is output. 
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HN62454N Series 

AC Characteristics (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL + CL = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 
• Input and output timing reference level: 1.5 V 
• Input rise and fall time: 5ns 

HN62454N-85 HN62454N-10 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 85 100 ns 

Page read cycle time tpc 35 40 ns 

Address access tAA 85 100 ns 

Page address access time tpA 35 40 ns 

CE access time tACE 85 100 ns 

OE access time toE 35 40 ns 

SHE access time tBHE 85 100 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from SHE tOHB 0 0 ns 

CE to output in high-Z tCHZ 30 30 ns 

OE to output in high-Z toHz 30 30 ns 

SHE to output in high-Z tBHZ 30 30 ns 

CE to output in low-Z tcLZ 5 5 ns 

OE to output in low-Z toLZ 5 5 ns 

SHE to output in low-Z tBLZ 5 5 ns 

Note: 1. tCHZ. tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62454N Series 

Timing Waveforms 

Word mode (BHE = 'VIH') or Byte Mode (BHE = 'VIL') 

Address \V \ 
11\ 

tAA tOHA 
tACE -=--

V 
1\ I tOHc 

tCLZ tCHZ 

tOE II 
tOHO 

tOLZ tOHZ 

Dout 
High-Z XIX Valid data X) High-Z 

Note: 1. tOHA, tOHC, tOHC} Determined by faster. 
2. tAA, tACE, tOE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 

BHE 

07 to DO Valid data 

015 to 08 Valid data 

Notes: 1. CE and OE are enable, A 17 to AO are valid. 
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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HN62454N Series 

Page mode 

A2 to A18 

AO, A1, 
(A-1 ) 

Dout 

Notes: 1. Page address is determined as below. 

192 Hitachi 

Word mode (BHE = 'High'): AO, A1 
Byte mode (BHE = 'Low'): A-1, AO, A1 

2. CE and OE are enable. 



Package Dimensions 

HN62454NP Series (DP-40) 

52.8 

l".w 53.8 Max 2;1 

I;:::: :::::: ::::::::: I~~ 
1 .11.1.2 20 

HN62454NFA Series (FP-40D) 

26.00 
26.20 Max 'I 

;-U--U-J.L.LLLL...U.-l.w.wJu.w.J...u...u..1J....lLLLJ.L.LL.l.L.LLj 21 

~] 
~ 

::!: 
1.10 Max 0 

11Zl;~·M.M~TM.M'OJ1) :l! ~ 
0.40 ± 0.10 $ 0.12 @ ~ 

ci 

HN62454N Series 

Unit: mm 

00 -150 

Unit: mm 

~l~14.13±0.30 
+I 1.72 

..... 
T-

o II~tO-1Q< 
.,0.8 ± 0.2 
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HN62454N Series 

Package Dimensions (cont) 

HN62454NTT Series (TTP-44D) 

18.41 
18.81 Max 

0.30 ± 0.10 
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ADE-203-403 (Z) 

HN62W454 Series 
524,288-word x 8-bit / 262, 144-word x 16-bit CMOS 

Programmable Mask ROM 

HITACHI 
The HN62W454 is a 4-Mbit CMOS Programmable 
Mask ROM organized either as 262,144 words by 
16 bits or 524,288 words by 8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. A high speed access 
of 120 ns (max) is the most suitable to the system 
using a high speed micro-computer by 16 bits. 

Features 

• Low voltage operation 
Operating supply voltage: + 3.0 V to 3.6 V 

• High speed 
Normal access time: 1201150 ns (max) 

• Low power 
Active: 216 mW (max) 
Standby: 108 IlW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 
• Directly LV-TTL compatible 

All inputs and outputs 

Ordering Information 

Access 
Type No. time 

HN62W454P-12 120 ns 
HN62W454P-15 150 ns 

HN62W454FA-12 120 ns 
HN62W454FA-15 150 ns 

HN62W454TT-12 120 ns 
HN62W454TT-15 150 ns 

Preliminary 
Rev. 0.0 

June 21, 1995 

Package 

600 mil 40-pin 
plastic DIP 
(DP-40) 

525 mil 40-pin 
plastic SOP 
(FP-40D) 

400 mil 44-pin 
plastic TSOP II 
(TTP-44D) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN62W 454 Series 

Pin Arrangement 

HN62W454PSeries HN62W454TT Series 

A17 1 0 40 A8 NC 1 0 44 NC 
A7 2 A9 NC 2 43 NC 
A6 3 A10 A17 3 42 A8 
A5 4 A11 A7 4 41 A9 
A4 5 A12 A6 5 40 A10 
A3 6 A13 A5 6 39 A11 
A2 7 A14 A4 7 38 A12 
A1 8 A15 A3 8 37 A13 
AO 9 A16 A2 9 36 A14 
CE 10 SHE A1 10 35 A15 
Vss 11 Vss AO 11 34 A16 
OE 12 015/A-1 CE 12 33 SHE 
DO 13 07 Vss 13 32 Vss 
08 14 014 OE 14 31 015/A-1 
01 15 06 DO 15 30 07 
D9 16 013 08 16 29 014 
02 17 05 01 17 28 06 

010 18 012 09 18 27 013 
03 19 04 02 19 26 05 

011 20 21 Vee 010 20 25 012 
03 21 24 04 

(Top View) 011 22 23 Vee 

HN62W454FA Series (Top View) 

A17 A8 
A7 39 A9 
A6 38 A10 
A5 37 A11 Pin Description 
A4 36 A12 
A3 35 A13 Symbol Function 

A2 34 A14 A-1, AO to A 17 Address inputs 
A1 33 A15 

DO to 015 Data outputs 
AO 32 A16 
CE 10 31 SHE SHE 8/16 bit (byte/word) mode switch 
Vss 11 30 Vss CE Chip enable 
OE 12 29 015/A-1 
DO 13 28 D7 OE Output enable 

D8 14 27 D14 NC No connection 
D1 15 26 D6 Voo Power supply 
D9 16 25 D13 
D2 17 24 D5 Vss Ground 

D10 18 23 D12 
D3 19 22 D4 

D11 20 21 Vee 

(Top View) 
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Block Diagram 

A12 
I 

A2 

A17 

I 
A13 

A1 

I 
AO 

(A-1) "1 

BHE 

Address 

Buffer 

BHE = V1H : 16-bit (015 to ~O) 
BHE = V1L : 8-bit (07 to ~O) 

Note: 1. A-1 is least significant address. 

HN62W454 Series 

X Decoder Memory Array 

Y Decoder Y Gates 

Hex/ Byte 

DO -- 015/(07) 

When BHE is 'low', 014 to 08 goes the high impedance state, and 015 should be A-1. 

Hitachi 197 



HN62W454 Series 

Mode Selection 

Pin 

Data output Address Input 

Mode CE OE BHE D151A-1 DO-D7 D8-D15 LSB MSB 

Standby H x*1 x X High-Z*2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Oout DO to 07 OS to 015AO A17 

Read (S-bit) L L L L DO to 07 High-Z A-1 A17 

Read (S-bit) L L L H OS to 015 High-Z A-1 A17 

notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage*1 Voo -0.3 to + 5.5 V 

All input and output voltage *1 Vin, Vout - 0.3 to Voo + 0.3 V 

Operating temperature range Topr Oto+70 ·C 

Storage temperature range Tstg -55to+ 125 ·C 

Temperature under bias Tbias -20to+S5 ·C 

Notes: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Voo 3.0 3.3 3.6 V 

Vss 0 0 0 V 

Input Voltage VIH 2.2 Voo+ 0.3 V 

VIL -0.3 O.S V 
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HN62W454 Series 

DC Characteristics (VDD = 3.3 V ± 0.3 V, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active 100 SO/50 mA Voo = 3.S V. IOOUT = 0 mAo tRC = 120/150ns 

current Standby ISB1 30 IJA Voo = 3.S V. CE ~ Voo - 0.2 V 

Standby ISB2 3 mA Voo = 3.S V. CE~ 2.2 V 

Input leakage current IIILI 10 IJA Vin = OtoVoo 

Output leakage current 1I0LI 10 IJA CE = 2.2 V. Vout = 0 to Voo 

Output voltage VOH 2.4 V IOH=-2.0mA 

VOL 0.4 V IOL=2.0 mA 

Capacitance (VDD = 3.3 V ± 0.3 V, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance*1 Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 0151 A-1 pin is output. 
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HN62W454 Series 

AC Characteristics (VDD = 3.3 V ± 0.3 V, Vss = 0 V, Ta = 0 to + 70°C) 

• Output load: I1TL + CL = 100 pF (including jig) 
• Input pulse level: 0.4 to 2.4 V 
• Input and output timing reference level: 1.4 V 
• Input rise and faIl time: 5ns 

HN62W454-12 HN62W454-15 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 120 150 ns 

Address access tAA 120 150 ns 

CE access time tACE 120 150 ns 

OE access time toE 60 70 ns 

BHE access time tBHE 120 150 ns 

Output hold time from address change tOHA 0 0 os 

Output hold time from CE tOHC 0 0 os 

Output hold time from OE tOHO 0 0 ns 

Output hold time from BHE tOHB 0 0 ns 

CE to output in high-Z tCHZ 50 60 ns 

OE to output in high-Z toHZ 50 60 ns 

BHE to output in high-Z tBHZ 50 60 ns 

CE to output in low-Z tcHz 5 5 ns 

OE to output in low-Z toll 5 5 ns 

BHE to output in low-Z tSll 5 5 ns 

Note: 1. tCHZ, toHz and tSHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62W454 Series 

Timing Waveforms 

Word mode (BHE = 'Vm') or Byte Mode (BHE = 'VIL') 

Address \V 
11\ 

tAA tOHA 
tACE ~ 

V 
1\ 1 tOHC 

tCLZ tCHZ 

tOE V 
\ J tOHO 

tOLZ tOHZ 

Dout 
High-Z KXXXK Valid data JC High-Z 

Note: 1. tOHA, tOHC, tOHO Determined by faster. 
2. tAA, tACE, toE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 ---'-''''''''''=------( 

BHE 

07 to DO Valid data 

D15to 08 Valid data 

Notes: 1. CE and OE are enable, A 17 to AO are valid. 
2. D15/A-1 pin is in the output state when BHE.is high, CE and OE are enable. 
Therefore, the input signals of opposite phase to the output must not be applied to them. 
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HN62W454 Series 

Package Dimensions 

HN62W454P Series (DP-40) Unit: mm 

HN62W454FA Series (FP-40D) Unit:mm 

26.00 
26.20 Max al 

~~~~uu~~~~21 

~~ 
1 20 ~ 

~ 
14.13 ± 0.30 

1.10 Max a: 

1Lm·~nnn~:~;~T·tlJltlr1l :i " 
0.40 ± 0.10 -$- 0.12 M ~ 

o 
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Package Dimensions (cont) 

HN62W454TT Series (TTP-44D) 

18.41 

18.81 Max "I 
~~ 

@ 

'--mJm:rrrpllll\I\ffiUTIlIDIJrrnmTIl U U U U u:rrr' U 

II~ 22 

0.30±0.10 1~10.13!@1 

J 
Il) 
o 
ci 
+I ,... 
ci 

HN62W 454 Series 

Unit: mm 

11.76 ± 0.20 

[t: :1 0-50 
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8M Mask ROM 

• 

Hitachi 205 



206 Hitachi 



HN 62338B Series 
1,048,576-word x 8-bit CMOS Mask Programmable ROM 

HITACHI Under Development 

The HN62338B is a 8-Mbit CMOS Programmable Pin Arrangement 
Mask ROM organized as 1,048,576 words by 8 
bits. Realizing low power consumption, this 
memory is allowed for battery operation. In A19 32 Vee 
addition, the HN62338B, which provides large A16 2 31 A18 
capacity of 8M bits, is ideally suited for kanji A15 3 30 A17 
character generators. A12 4 29 A14 

A7 5 28 A13 
Features A6 6 27 A8 

A5 7 26 A9 
• Single +5V power supply A4 8 25 A11 
• Maximum access time: 120 ns (max) A3 9 24 OE 
• Low power consumption: 250 mW (typ) active A2 10 23 A10 

5 IlW (typ) standby A1 11 22 CE 
• Byte-wide data organization AO 12 21 07 
• Pin compatible with JEDEC 00 13 20 06 

01 14 19 05 
02 15 18 04 
Vss 16 17 03 

(Top view) 

Block Diagram 

AO 00 

Address Memory 
3-state 
output 

to buffer array buffer to 

A19 07 

CE 

OE 
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HN62338B Series 

Ordering Information 

Type No. 

HN62338BP-12 

HN62338BF-12 

HN62338BTI-12 

Access time 

120 ns 

120 ns 

120 ns 

Absolute Maximum Ratings 

Item Symbol 

Supply voltage Vee 

All input and output voltage Yin, Vout 

Operating temperature range Topr 

Storage temperature range Tstg 

Temperature under bias Tbias 

Note: 1. With respect to V ss. 

Package 

600 mil 32-pin plastic DIP (DP-32) 

32-pin plastic SOP (FP-32D) 

32-pin plastic TSOP-II (TIP-32D) 

Value Unit 

-0.3 to +7.0 V 

-0.3 to Vee + 0.3 V 

o to +70 °C 

-55 to +125 °C 

-20 to +85 °C 

Recommended DC Operating Conditions (V SS = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage V1H 2.2 Vee + 0.3 V 

V1L -0.3 0.8 V 
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HN62338B Series 

DC Electrical Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Max Unit Test conditions 

Supply Active Icc 80 mA Vee = 5.5 V, IDOur = 0 mA, tRe = min 
current 

Standby ISB 30 IJA Vee = 5.5 V, CE ~Vee -0.2 V 

Input leakage current IIILI 10 IJA VIN = 0 to Vee 

Output leakage current IIOLI 10 IJA CE = 2.4 V, Vour = 0 to Vee 

Output voltage VOH 2.4 V IQH=-205IJA 

VOL 0.4 V IOL = 1.6 mA 

Capacitance (Vee = 5 V ± 10%, V ss = 0 V, Ta = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min Max Unit 

Input capacitance Cin 15 pF 

Output capacitance Cout 15 pF 

Note: This parameter is sampled and not 100% tested. 
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HN62338B Series 

AC Electrical Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL gate + CL = 100 pF 
(including jig capacitance) 

• Input pulse level: 0.45 to 2.4 V 

Item 

Read cycle time 

Address access time 

CE access time 

OE access time 

Output hold time from address change 

Output hold time from CE 

Output hold time from OE 

CE to output in high Z 

OE to output in high Z 

CE to output in low Z 

OE to outpu in low Z 

• Input and output timing reference level: 1.5 V 
• Input rise and fall time: 5 ns 

HN62338B-12 

Symbol Min Max Unit 

tRC 120 ns 

tAA 120 ns 

tACE 120 ns 

tOE 60 ns 

tOHA 0 ns 

tOHC 0 ns 

toHo 0 ns 

tCHZ"1 40 ns 

!OHZ·1 40 ns 

tcLZ 5 ns 

tOLZ 5 ns 

Note: 1. tCHZ and tOHZ are defined as the time at which the output achieves the open circuit conditions and 
are not referred to output voltage levels. 
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/ 

Timing Diagram 

IRC 

Address 

~----tACE 
tCLZ 

Dout 
HighZ 

Notes: 1. tOHA, tOHC, tOHO: Determined by faster. 
2. tM, tACE, toE: Determined by slower. 
3. leLZ, toLZ: Determined by slower. 

Power Up Sequence 

4.5V ------------

OV -_oJ 

CE 

Address 

Dout 

t~Ons 

HN62338B Series 

Valid data 

Valid data 

Note: This device is used ATD (Address Transient Detector). Therefore, Transfer either CE or address 
after power up to 4.5 V. 
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HN62338B Series 

Package Dimensions 

HN62338BP Series (DP·32) 

2.54± 0.25 

HN62338BF Series (FP·32D) 

20.45 

20.95 Max 

I'-V' 0.15 I@I 
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16 

~ 
::E 
0 
cw) 

.6 
::E 
I/) 
0 
ci 

.~ 
-0 
do 
+1 

~ 
0 

Unit:mm 

I; 15.24 'I 
'---------' ' 

00 -150 

14.14± 0.30 

1.42 

" " " " 

Unit:mm 



Package Dimensions (cont) 

HN62338BTT Series (TTP-32D) 

10.16 mm 20.95 
(400 mil) Type 21.35 Max 

~2n n n n n n n n n n n n n n 1,,' 

0 U U U UU]Iuuuuuuu 
1 11.271 16 

0.40:1: 0.10 1$10.21 @I 

l·U:~~dddddd=. 
~ LrO~(0.10 1 

::q 
.,.... 

co .,.... 
ci .,.... 

HN62338B Series 

Unit:mm 

# 

11.76:1: 0.2 

I .1 10 - 5• 
It') 

H~ 0 
ci co co ----.-
-It ~ or: . 

" 00 .,.... 0.50:1: 0.10 ci 

Hitachi code TTP-32D 
JEDECcode MO-133CA 
EIAJ code .-
Weight (9) 0.51 
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HN62428 Series 
524,288-word x 16-bit 11,048,576-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
The HN62428 Series is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. It can be operated with a battery because of 
low power consumption. 

Features 

• Single 5 V 
• Wired OR is permitted for the output in three 

states. 
• TTL compatible 
• Address access time: 150/200 ns (max) 
• Low power consumption: 100 mW (typ) active 

5 JlW (typ) standby 
• Byte-wide or word-wide data organization 

(switched by BHE terminal) 

Ordering Information 

Type No. 

HNS2428P-151-20 

HNS2428TT-15/-20 

HNS2428FB-151-20 

Access time 

150/200 ns 

1501200 ns 

150/200 ns 

Package 

SOO mil 42-pin plastic DIP (DP-42) 

44-pin plastic TSOP-II (TTP-44D) 

44-pin plastic SOP (FP-44D) 
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HN62428 Series 
Block Diagram 

BHE----I 

(A-1)*1 -----I 

OE--------t 

Hex! 
Byte 

00 

to 

015 
/(07) 

BHE = VIH : 16-bit(01510 DO) 
BHE = VIL: 8-bit(07 to 00) 

Nole: 1. A-1 is least significant address. When BHE is 'low', 014 to 08 goes the high impedance state. 
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HN62428 Series 

Pin Arrangement 

HN62428P HN62428TT 

NC NC 

A8 NC 

A9 A8 

A10 A9 

AS A11 A10 

A4 A12 A11 

A3 A13 A12 

A2 A14 A13 

A1 A15 A2 A14 

AO A16 A1 A15 

CE BHE AO A16 

Vss Vss CE BHE 

OE 0151A-1 Vss Vss 

DO 07 OE 0151A-1 

08 014 DO 07 

01 06 08 014 

09 013 01 D6 

02 05 09 013 

010 012 02 05 

03 04 010 012 

011 Vee 03 04 
011 Vee 

(Top View) 
(Top View) 

HN62428FB 

NC 
NC 
AS 
A9 
A10 
A11 
A12 
A13 
A14 

A1 A15 
A16 
BHE 
Vss 
0151A-1 
07 
014 
06 

09 013 
02 05 

010 012 
03 D4 

011 Vee 

(Top View) 
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HN62428 Series 

Absolute Maximum Ratings 

Item Symbol Rating Unit 

Power supply voltage Vee -0.3 to +7.0 V 

Terminal voltage Vin, Vout -0.3 to Vee + 0.3 V 

Operating temperature Topr o to +70 ·C 

Storage temperature Tstg -55 to +125 ·C 

Bias temperature Tbias -20 to +85 ·C 

Note: With respect to Vss. 

Recommended DC Operating Conditions (V SS = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Typ Max Unit 

Power supply voltage Vee 4.5 5.0 5.5 V 

Input voltage 2.2 Vee + 0.3 V 

-0.3 0.8 V 

DC Characteristics (Vee = 5 V ± 10%, V SS = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Max Unit Test conditions 

Power supply Active lee 50 rnA Vee = 5.5 V, IOOUT = 0 rnA, tRe = min 
current 

Standby IS6 30 IJA Vee = 5.5 V, CE ~ Vee-0.2 V 

Input leak current JlLlI 10 IJA Vin = Oto Vee 

Output I.eak current IILOI 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205 IJA 

VOL 0.4 V IOL = 1.6 rnA 

Capacitance (Vee = 5 V ± 10%, V SS = 0 V, Ta = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min Max Unit 

Input capacitance Cin 15 pF 

Output capacitance Cout 15 pF 

Note: This parameter is sampled and not 100% tested. 
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HN62428 Series 

AC Operating Characteristics (Vee = 5 V ± 10%, V SS = 0 V, Ta = 0 to + 70°C) 

Test Conditions 

• Input pulse level: 0.8 to 2.4 V • Output load: 1 TIL gate + CL = 100 pF 
• 110 timing reference level: 1.5 V (including jig capacitance) 
• Input rise/fall time: 10 ns 

HN62428-15 HN62428-20 

Item Symbol Min Max Min Max Unit 

Cycle time tRC 150 200 ns 

Address access time tAA 150 200 ns 

CE access time tACE 150 200 ns 

OE access time toE 70 100 ns 

BHE access time tBHE 150 200 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from DE tOHO 0 0 ns 

Output hold time from SHE tOHB 0 0 ns 

CE to output in high-Z tCHi1 70 70 ns 

OE to output in high-Z tOHi1 70 70 ns 

BHE to output in high-Z tBHi1 70 70 ns 

CE to output in low-Z tCLZ 10 10 ns 

OE to output in low-Z tOLZ 10 10 ns 

BHE to output in low-Z tBLZ 10 10 ns 

Note: *1 tCHZ' toHZ and tBHZ define the time at which the output goes to the high impedance state and 
is not referenced to output voltage level. 
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HN62428 Series 

Timing Waveform 

Word Mode (BHE = "VIR") or Byte Mode (BHE = "VIL") 

Address 

Dout 
HighZ 

IRC 

~----tACE 
tCLZ 

tOE 

tOLZ 

Notes: 1. tOHA. tOHC. tOHO : Detennined by whichever is faster. 
2. tAA. tACE. toE : Determined by whichever is slower. 
3. tell. toll : Detennined by whichever is slower. 
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HN62428 Series 

Switching between Word Mode and Byte Mode 

A·1 
HighZ HighZ 

BHE 

07 to DO Valid data 

015to 08 Valid data 

Notes: 1. CE, OE are of selected status. A 18 - Ao are fixed. 
2. 0151A·1 terminal is of output state when BHE = V1H, CE and OE are of selected state. 

At this time, an input signal that is of the inverse phase to the output should not be 
impressed. 
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HN62428 Series 
Switching between Word Mode and Byte Mode 

A-1 
HighZ HighZ 

tOHA 

BHE 

071000 Valid data 

0151008 Valid data 

tBHZ _tBLZ_ 

Notes: 1. CE, OE are of selected status. A 18 - AO are fixed. 
2. 01s/A-1 terminal is of output state when BHE = VIH, CE and OE are of selected state. 

At this time, an inpul signal that is of the inverse phase to the output should not be 
impressed. 

Package Dimensions 

HN62428P Series (DP-42) Unit: mm 

I 52.8 

15.24 

I; "I 



Package Dimensions (cont) 

HN62428TT Series (TTP·44D) 

18.41 • 
18.81 Max I 

;c",,,,,,,,,,\1il ] 

@ 

II~ 22 

0.30±0.10 1$10.131@1 

HN62428FB Series (FP·44D) 

28.50 
28.70 Max 

22 

HN62428 Series 

Unit: mm 

11.76 ± 0.20 

I,: I ;,1 0 - 5° 

.5 ~ 

~~~ 0.,.... 
c:i c:i -- - . 

0.50 ± 0.10 \ 

Unit:mm 

16.04 ± 0.30 :g 
c:i 
+I -,-,1 ."-!72=-r--l--

~ I 
c:i 0-1~ 

~1.Jf' I~~ 
0.80 ± 0.20.111. 7 
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HN62W428 Series 
524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 

The HN62W428 is a 8-Mbit CMOS Programmable 
Mask ROM organized either as 524,288 words by 
16 bits or as 1,048,576 words by 8 bits. Realizing 
low power consumption, this memory is allowed 
for battery operation. 

Ordering Information 

Features 

• Low voltage and wide range operation: 3.0 to 
5.5 V 

• Maximum access time: 300 ns (max) 
• Low power consumption: 100 mW (typ) active 

5 JJW (typ) standby 
• Byte-wide or word-wide data organization with 

BHE 

Block Diagram 

AO 

Address 
to buffer 

A18 

CE 

BHE 

(A-1)*1 

OE 

Note: 1. A-1 is least significant address. 

Memory 
array 

Type No. 

HN62W428P 

HN62W428FB 

HN62W428TT 

Hex! 
Byte 

When BHE is 'low', D14 to D8 goes the high impedance state. 

Access 
time 

300 ns 

300 ns 

300 ns 

3-state 
output 
buffer 

Package 

600 mil 42-pin 
plastic DIP (DP-42) 

44-pin plastic SOP 
(FP-44D) 

44-pin plastic 
TSOP-II (TTP-44D) 

DO 

to 

D15/(D7) 

BHE = VIH : 16-bit(D15 to DO) 
BHE = V1L : 8-bit(D7 to DO) 
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HN62W 428 Series 

Pin Arrangement 

HN62W428P 

A18 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
CE 
Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

HN62W428TT 

226 Hitachi 

(Top view) 

(Top view) 

NC 
A8 
A9 
Al0 
All 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-l 
07 
014 
06 
013 
05 
012 
04 
Vee 

HN62W428FB 

NC 
A18 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
CE 
Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

(Top view) 

NC 
NC 
A8 
A9 
Al0 
All 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-l 
07 
014 
06 
013 
05 
012 
04 
vee 



HN62W428 Series 

Absolute Maximum Ratings 

Item Symbol Value Unit Note 

Supply voltage Vee -0.3 to +7.0 V 

All input and output voltage Yin, Vout -0.3 to Vee + 0.3 V 

Operating temperature range Topr o to +70 ·C 

Storage temperature range Tstg -55 to +125 ·C 

Temperature under bias Tbias -20 to +85 ·C 

Note: 1. With respect to Vss. 

Recommended DC Operating Conditions (V SS = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Typ Max Unit 

Supply voltage Vee 3.0 5.0 5.5 V 

Input voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 0.6 V 

DC Electrical Characteristics (Vee = 3.0 to 5.5 V, V ss = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Max Unit Test conditions 

Supply Active lee 50 mA Vee = 5.5 V, IOOUT = 0 mA, tRe = min 
current 

Active lee 25 mA Vee = 3.0 V, IOOUT = 0 mA, tRe = min 

Standby ISB 30 ~A Vee = 5.5 V, CE ~ Vec - 0.2V 

Input leakage current IIIL I 10 ~A VIN = Oto Vee 

Output leakage current IloL I 10 ~A CE = 2.2 V, VOUT = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205 ~A 

VOL 0.4 V IOL = 1.6 mA 
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HN62W 428 Series 

Capacitance (V cc = 3.0 to 5.5 V, V ss = 0 V, Ta = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min Max Unit 

Input capacitance Cin 15 pF 

Output capacitance Cout 15 pF 

Note: This parameter is sampled and not 100% tested. 

AC Electrical Characteristics (V cc = 3.0 to 5.5 V, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1TTLgate+CL=100pF • Input and output timing reference level: 1.5 V 

(including jig capacitance) • Input rise and faIl time: 10 ns 
• Input pulse level: 0.6 to 2.4 V 

Item Symbol Min Max Unit 

Read cycle time tRC 300 ns 

Address access time tAA 300 ns 

CE access time tACE 300 ns 

OE access time toE 150 ns 

BHE access time tBHE 300 ns 

Output hold time from address change tOHA 0 ns 

Output hold time from CE tOHC 0 ns 

Output hold time from OE tOHO 0 ns 

Output hold time from BHE tOHB 0 ns 

CE to output in high Z tcHZ*1 100 ns 

OE to output in high Z toHZ*1 100 ns 

BHE 10 output in high Z tBHZ*1 100 ns 

CE to output in low Z tcLZ 10 ns 

OE to output in low Z toLZ 10 ns 

BHE 10 output in low Z tBLZ 10 ns 

Note: 1. tcHZ' tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62W428 Series 

Timing Diagram 

(1) Word mode (BHE = 'V1H') or Byte mode (BHE = 'V1L') 

tRC .. 
Address \ I \ V 

/ 1\ / 1\ .. tAA tOHA 

\ I 
tCIHZ 1\ J 

CE 

tACE-
tCLZ tOHC 

~ 
OE 

\ f 
i\ / 

tOHZ 
tOE 

tOLZ tOHO 
~ 

HighZ 

~ II Valid data \ ~ 
High 

1\ I 
r----'"-" Dout 

Z 

Notes: 1. tOHA, tOHC, tOHO: Determined by faster. 
2. tAA, tACE, toE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

(2) Word mode, Byte mode switch 

A-1 
HighZ HighZ 

tOHA 

BHE 

07 to DO Valid data 

D15to 08 Valid data 

t8HZ _tBLZ_ 

Notes: 1. CE and OE are enable A 18 to AO are valid. 
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. Therefore, the 

input signals of opposite phase to the output must not be applied to them. 
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HN62W428 Series 

Package Dimensions 

HN62W428P Series (DP-42) 

52.8 , 

HN62W428FB Series (FP-44D) 

28.50 
28.70 Max 

22 

230 Hitachi 

16.04 ± 0.30 
~ 
ci 
+I ,... 
..-

1.72 

Unit: mm 

Unit: mm 

ci 0-10° 
F==Jl' W 

0.80 ± 0.20 I , 



Package Dimensions (cont) 

HN62W428TT Series (TTP-44D) 

18.41 
18.81 Max 

0.30 ± 0.10 

~ 
c:i 
-H ,... ,... 
c:i 

HN62W428 Series 

Unit:mm 

11.76 ± 0.20 

I,: I :,1 0-50 
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ADE-203-397 A (Z) 

HN62448 Series 
524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
The Hitachi HN62448 is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. Realizing low power consumption, this 
memory is allowed for battery operation. A high 
speed access of 1001120 ns is the most suitable to 
the system using a high speed microcomputer by 
16 bits as 8,086 and 68,000 e.t.c. 

Features 

• Single + 5V power supply 
• Access time: 100 nsJ120 ns (max) 
• Low power dissipation: 300 mW typ (active) 

5 ~W typ (standby) 
• Byte-wide or word-wide data organization with 

BHE 

Ordering Information 

Access 
Type No. time 

HN62448P-10 100 ns 
HN62448P-12 120 ns 

HN62448FB-10 100 ns 
HN62448FB-12 120 ns 

HN62448TT-10 100ns 
HN62448TT-12 120 ns 

Rev. 1.0 
June 13, 1995 

Package 

600mil 
42-pin plastic 
DIP (DP-42) 

44-pin plastic 
SOP 
(FP-44D) 

44-pin plastic 
TSOPII 
(TTP-44D) 
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HN62448 Series 

Pin Arrangement 

HN62448P Series 

A18 42 
A17 41 

A7 40 
A6 
A5 
A4 

A1 

16 
17 
18 
19 
20 
21 

(Top View) 

HN62448TT Series 

NC 44 
A18 
A17 

41 

(Top View) 

234 Hitachi 

A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

NC 
A18 
A17 

A7 
A6 

HN62448FB Series 

16 
17 
18 
19 
20 
21 
22 

(Top View) 

41 

NC 
NC 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 



Pin Description 

Pin name 

AO to A18 

DO to 014 

015/A-1 

OE 

CE 

BHE 

Vcc 

Vss 

NC 

Block Diagram 

AO 
I 

A15 

A16 

I 
A18 

(A-1) "1 

BHE 

OE 

Function 

Address 

Output 

Output/address 

Output enable 

Chip enable 

Byte/word selection 

Power supply 

Ground 

No connection 

Address 

Buffer 

BEH = V1H : 16-bit (015 to DO) 
BEH = V1L : 8-bit (07 to DO) 

HN62448 Series 

X Decoder 
Memory Array 

Y Decoder Y Gates 

Hex/ Byte 

DO -- 015/(07) 
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HN62448 Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit Note 

Supply voltage Vcc -0.3 to 7.0 V 

All input and output voltage Yin, Vout -0.3 to Vcc +0.3 V 

Operating temperature range Topr Oto 70 'C 

Storage temperature range Tstg -55 to +125 'C 

Temperature under bias Tbias -20 to +85 'C 

Notes: 1. With respect to V ss. 

Recommended DC Operating Conditions (VSS = 0 V, Ta = 0 to +70 DC) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vcc 4.5 5.0 5.5 V 

Input voltage VIH 2.2 Vcc+0.3 V 

Vil -0.3 0.8 V 

DC Characteristics (Vee = 5 V ± 10%, Vss = 0 V, Ta = 0 to +70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active Icc 100/80 mA Vcc = 5.5 V, IDOUT = 0 mA, tRC = min 

current Standby IS81 30 (JA Vcc = 5.5 V, CE ~ Vcc -0.2 V 

Standby IS82 3 mA Vcc = 5.5 V, CE ~2.4 V 

Input leakage current IIlll 10 (JA Vin = 0 to Vcc 

Output leakage current lIoll 10 (JA CE = 2.2 V, VOUT = 0 to Vcc 
" Output voltage VOH 2.4 V IOH =-205 (JA 

VOL 0.4 V IOl= 1.6mA 

Capacitance (Vee = 5 V ± 10%, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = 1 MHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 15 pF 

Output capacitance*1 Cout 15 pF 

Notes: 1. This Parameter is periodically sampled and not 100% tested. 
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HN62448 Series 

AC Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70·C) 

• Output load: 1 TIL gate + CL = 100 pF 
(including scope & jig) 

• Input pulse levels: 0.45 to 2.4 V 
• Input and output timing reference level: 1.5V 
• Input rise and fall times: 5 ns 

HN62448-10 HN62448-12 

Parameter Symbol Min Max Min Max Unit 

Read cycle time tRc 100 120 ns 

Address access time tAA 100 120 ns 

CE access time tACE 100 120 ns 

OE access time toE 40 50 ns 

BHE access time tBHE 100 120 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from BHE tOHB 0 0 ns 

CE to output in high-Z tCHZ·1 40 40 ns 

OE to output in high-Z tOHz"l 40 40 ns 

BHE to output in high-Z tBHz'l 40 40 ns 

CE to output in low-Z tcu 5 5 ns 

OE to output in low-Z tou 5 5 ns 

BHE to output in low-Z tBU 5 5 ns 

Note: 1. tCHZ, tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62448 Series 

Timing Waveform 

Word mode (BHE = 'VIR') or Byte mode (BHE = 'VIL') 

tRC 

Address \I 
/ 

tAA 

tACE 

t tCLZ 

tOLZ 

Oout 

Notes: 1. tOHA. tOHC. tOHO: Oetennined by faster. 
i!1 i!1. i!12. IAA. tACE. toE: Detennined by slower. 
i!1 i!1 i!13. tCLZ. tOLZ: Oetennined by slower. 

Word mode, Byte mode switch 

Address 

SHE 

07 to 00 

015to08 

Notes: 1. CE and OE are enable A 18 to AO are valid. 

I 

tOE 

'lXXY 

/ 

Valid data 

i!1 i!1 i!12. D15/A-1 pin is in the output state when SHE is high. CE and OE are enable. 

\ 
/ 
I}DH~I 

tJHZ 

~ 
V 

tJHZ 

~ -= z ..!:!!ll!!:i 

Valid data 

Valid data 

i!1 i!1 i!1 i!1Therefore. the input signals of opposite phase to the output must not be applied to them. 
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Power Up Sequence 

Vee 

Address 
(AO to A18) 

Dout 

4.5V __ _ 

OV ____ ...J 

t ~ Ons 

Notes: This device is used ATD (Address Transient Detector). 

HN62448 Series 

Valid data 

Valid data 

(iJ (iJ (iJ Therefore, transfer either CE or address (AO to A 18) after power up to 4.5 V. 
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HN62448 Series 

PackageD· Imensions 

HN62448PS . ___enes (DP-42) 

HN62448FB S . enes (FP-44D) 

240 Hitachi 

28.50 
28.70 Max 

Unit: mm 

Unit:mm 

22 ~ ~·1['604::~ 
0-100 

0.80 ± 0.20_111_ 



Package Dimensions (cont) 

HN62448TT Series (TTP-44D) 

18.41 
18.81 Max 

0.30 ± 0.10 

2~1 

HN62448 Series 

Unit: mm 

11.76±0.20 I I,: I :,1 O-so 

It) c: ~ 

~ ;~1050~---L . \ 

o O.SO ± 0.10 
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ADE-203-38SA (Z) 

HN62448N Series 
524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
The Hitachi HN62448N is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. Realizing low power consumption, this 
memory is allowed for battery operation. A high 
speed access of 1001120 ns is the most suitable to 
the system using a high speed microcomputer by 
16 bits as 8,086 and 68,000 e.t.c. 

Features 

• Single + 5V power supply 
• Normal access time: 100 nsl120 ns (max) 
• Page access time: 40 ns/50 ns (max) 
• Low power dissipation: 300 mW typ (active) 

5 IlW typ (standby) 
• Byte-wide or word-wide data organization with 

BHE 

Ordering Information 

Access 
Type No. time 

HN62448NP-10 100 ns 
HN62448NP-12 120 ns 

HN62448NFB-10 100 ns 
HN62448NFB-12 120 ns 

HN62448NTT-10 100 ns 
HN62448NTT-12 120 ns 

Rev. 1.0 
May 23,1995 

Package 

600mil 
42-pin plastic 
DIP (DP-42) 

44-pin plastic 
SOP 
(FP-44D) 

44-pin plastic 
TSOP II 
(TTP-44D) 
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HN62448N Series 

Pin Arrangement 

HN62448NP Series HN62448NFB Series 

A18 42 NC NC NC 
A17 41 A8 A18 2 43 NC 

A7 40 A9 A17 3 42 A8 
A6 39 A10 A7 4 41 A9 
A5 38 A11 A6 5 40 A10 
A4 37 A12 AS 6 39 A11 
A3 36 A13 A4 7 38 A12 
A2 35 A14 A3 8 37 A13 
A1 34 A15 A2 9 36 A14 
AO 33 A16 A1 10 35 A15 
CE 32 BHE AO 11 34 A16 
Vss 31 Vss CE 12 33 BHE 
OE 30 0151A-1 Vss 13 32 'Iss 
00 29 07 OE 14 31 015/A-1 
08 28 014 00 15 30 07 
01 27 06 08 16 29 014 
09 26 013 01 17 28 06 
02 25 05 09 18 27 013 

010 24 012 02 19 26 05 
03 23 04 010 20 25 012 

011 22 Vee 03 21 24 04 
011 22 23 Vee 

(Top View) 
(Top View) 

HN62448NTT Series 

NC 1 0 44 NC 
A18 43 NC 
A17 42 A8 

A7 41 A9 
A6 40 A10 
A5 39 A11 
A4 38 A12 
A3 37 A13 
A2 36 A14 
A1 35 A15 
AO 34 A16 
CE 12 33 BHE 
Vss 13 32 'Iss 
OE 14 31 015/A-1 
00 15 30 07 
08 16 29 014 
01 17 28 06 
09 18 27 013 
02 26 05 

010 25 012 
03 24 04 

011 23 Vee 

(Top View) 
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Pin Description 

Pin name 

AOtoA18 

DO to 014 

015/A-1 

OE 

CE 

BHE 

Vee 

Vss 

NC 

Block Diagram 

AD 
I 

A15 

A16 

I 

A18 

(A-1) *1 

BHE 

OE 

Function 

Address 

Output 

Output/address 

Output enable 

Chip enable 

Byte/word selection 

Power supply 

Ground 

No connection 

Address 

Buffer 

BEH = V1H : 16-bit (015 to ~O) 
BEH = V1L : 8-bit (07 to ~O) 

HN62448N Series 

X Decoder 
Memory Array 

Y Decoder 

(AO, A1) 

DO -- 015/(07) 
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HN62448N Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit Note 

Supply voltage Vee -0.3 to 7.0 V 

All input and output voltage Yin, Vout -0.3 to Vee +0.3 V 

Operating temperature range Topr Ot070 'C 

Storage temperature range Tstg -55 to +125 'C 

Temperature under bias Tbias -20 to +85 'C 

Notes: 1. With respect to V ss. 

Recommended DC Operating Conditions (VSS = 0 V, Ta = 0 to +70 0c) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage VIH 2.2 Vee +0.3 V 

Vil -0.3 0.8 V 

DC Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active Icc 120/100 mA Vee = 5.5 V, loouT = 0 mA, tRe = min 

current Standby ISBl 30 IJA Vee = 5.5 V, CE ~ Vee -0.2 V 

Standby ISB2 3 mA Vee = 5.5 V, CE ~2.4 V 

Input leakage current IIlll 10 IJA Yin =Oto Vec 

Output leakage current lIoll 10 IJA CE = 2.2 V, VOUT = 0 to Vcc 

Output voltage VOH 2.4 V IOH =-205IJA 

VOL 0.4 V IOl = 1.6 mA 

Capacitance (Vee = 5 V ± 10%, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = 1 MHz) 

Parameter Symbol Min Max Unit 

Input capacitance'j Cin 15 pF 

Output capacitance*l Cout 15 pF 

Notes: 1. Tins Parameter is periodically sampled and not 100% tested. 
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HN62448N Series 

ACElectrical Characteristics (Vee = 5 V ± 10%, Vss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL gate + CL = 100 pF 
(including scope & jig) 

• Input pulse levels: 0.45 to 2.4 V 
• Input and output timing reference level: 1.5V 
• Input rise and fall times: 5 ns 

HN62448N-10 HN62448N-12 

Parameter Symbol Min Max Min Max Unit 

Read cycle time tRC 100 120 ns 

Page read cycle time tpc 40 50 ns 

Address access time tM 100 120 ns 

Page address access time tpA 40 50 ns 

CE access time tACE 100 120 ns 

OE access time tOE 40 50 ns 

BHE access time tSHE 100 120 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE toHo 0 0 ns 

Output hold time from BHE tOHS 0 0 ns 

CE to output in high-Z tCHi1 40 40 ns 

OE to output in high-Z tOHi1 40 40 ns 

BHE to output in high-Z tBHi1 40 40 ns 

CE to output in low-Z tCLZ 5 5 ns 

OE to output in low-Z tOLZ 5 5 ns 

BHE to output in low-Z tsLZ 5 5 ns 

Note: 1. tCHZ, tOHZ and tSHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62448N Series 

Timing Waveform 

Word mode (BHE = 'Vm') or Byte mode (BHE = 'VIL') 

tRC 

Address \ 
I 

tM 

tACE 

l tcu 

tou 

Dout 

Notes: 1. tOHA, tOHC, tOHO: Determined by faster. 
@ @ @2. tAA, tACE, tOE: Determined by slower. 
@ @ @3. tcLZ, tOLZ: Determined by slower. 

Word mode, Byte mode switch 

Address 

BHE 

07 to DO 

015 to 08 

Notes: 1. CE and OE are enable A 18 to AO are valid. 

"I 

tOE 

KXXXY 

/ 

} 

Valid data 

@ @ @2. DI5/A-l pin is in the output state when BHE is high, CE and OE are enable. 

V 
jl~ 

~ 
/ 

tdHZ 

~ 
tJHZ 

~ 

)@ z ..!::!!9.!:!i 

Valid data 

Valid data 

@ @ @ @Therefore, the input signals of opposite phase to the output must not be applied to them. 
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HN62448N Series 

Page mode 

A2loA1B 

AO,Al,(A-l) 

Doul 

Notes: CE and OE are enable. 

Power Up Sequence 

4.5V .. 
Vee 

OV ____ J 

Address 
(A2toA1B) 

Valid data 

Dout Validdala 

I~Ons 

Notes: This device is used ATD (Address Transient Detector). Therefore, 
@ @ @ Transfer either CE or address (A2 to AlB) after power up to 4.5 V. 
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HN62448N Series 

Package Dimensions 

HN62448NP Series (DP-42) Unit:mm 

1 52.8 
~2 53.8 Max 2;1 [::: :::::::: ::::]j~ 
1 ~ 21 

15.24 

I' 'I 

2.54 ± 0.25 0.48 ± 0.1 ~II. 

HN62448NFB Series (FP-44D) Unit:mm 

28.50 
28.70 Max 
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Package Dimensions (cont) 

HN62448NTT Series (TTP-44D) 

18.41 
18.81 Max 

0.30 ± 0.10 1-$10.131@ 

HN62448N Series 

Unit: mm 

22 
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ADE-203-484 (Z) 

HN62W448N Series 
524,288-word x 16-bit / 1,048,576-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
November 22,1995 

The Hitachi HN62W448N is a 8-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 16 bits or as 1,048,576 words by 
8 bits. Realizing low power consumption with low 
voltage operation, this memory is allowed for 
battery operation. And low voltage high speed 
page access of 60/70 ns and normal access of 
1201150 ns are realized. 

Features 

• Low voltage operation: 3.3 V ± 0.3 V 
• Normal access time: 120/150 ns (max) 
• Page access time: 60/70 ns (max) 
• Low power dissipation 

Active: 220 mW (max) 
Standby: 3 JlW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• 4-word page access mode 
• Three-state data output for wired or-tying 
• Directly LV-TTL compatible 

All inputs and outputs 

Ordering Information 

Access 
Type No. time 

HN62W448NP-12 120 ns 
HN62W448NP-15 150 ns 

HN62W448NFB-12 120 ns 
HN62W448NFB-15 150 ns 

HN62W448NTT-12 120 ns 
HN62W448NTT-15 150 ns 

Package 

600mil 
42-pin plastic 
DIP (DP-42) 

44-pin plastic 
SOP 
(FP-44D) 

44-pin plastic 
TSOP II 
(TTP-44D) 

Preliminary: This document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 

Hitachi 253 



HN62W448N Series 

Pin Arrangement 

HN62W448NP Series HN62W448NFS Series 

A18 1 0 42 NC NC 44 NC 
A17 2 41 A8 A18 2 43 NC 

A7 3 40 A9 A17 3 42 A8 
A6 4 39 A10 A7 4 41 A9 
A5 5 38 A11 40 A10 

37 A12 39 A11 
A3 7 36 A13 A4 7 38 A12 
A2 8 35 A14 A3 8 37 A13 
A1 9 34 A15 A2 9 36 A14 
AO 10 33 A16 A1 10 35 A15 
CE 11 32 SHE AO 11 34 A16 
Vss 12 31 Vss CE 12 33 SHE 
DE 13 30 015/A-1 Vss 13 32 Vss 
00 14 29 07 DE 14 31 015/A-1 
08 15 28 014 DO 15 30 07 
01 16 27 06 08 16 29 014 
09 17 26 013 01 17 28 06 
02 18 25 05 09 18 27 013 

010 19 24 012 02 19 26 05 
03 20 23 04 010 20 25 012 

011 21 22 Voo 03 21 24 04 
011 22 23 Voo 

(Top View) 
(Top View) 

HN62W448NTT Series 

NC 1 0 44 NC 
A18 2 43 NC 
A17 3 42 A8 

A7 4 41 A9 
A6 5 40 A10 
A5 6 39 A11 
A4 7 38 A12 
A3 8 37 A13 
A2 9 36 A14 
A1 10 35 A15 
AO 11 34 A16 
CE 12 33 SHE 
Vss 13 32 Vss 
DE 14 31 015/A-1 
DO 15 30 07 
08 16 29 014 
01 17 28 06 
09 18 27 013 
02 19 26 05 

010 20 25 012 
03 21 24 04 

011 22 23 Voo 

(Top View) 
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Pin Description 

Pin name 

AO to A18 

DO to 014 

015/A-1 

OE 

CE 

BHE 

Voo 

Vss 

NC 

Block Diagram 

AO 
I 

A15 

A16 

I 
A18 

(A-1) *1 

BHE 

OE 

Function 

Address 

Output 

OutpuVaddress 

Output enable 

Chip enable 

Byte/word selection 

Power supply 

Ground 

No connection 

Address 

Buffer 

BHE = V1H : 16-bit (015 to ~O) 
BHE = V1L : 8-bit (07 to ~O) 

Note: 1. A-1 is least significant address. 

HN62W448N Series 

X Decoder 
Memory Array 

Y Decoder 

(AO, A1) 

Hex/ Byte 

DO -- 015/(07) 

@ @ @ When BHE is 'low', 014 to 08 goes the high impedance state. 
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HN62W 448N Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit Note 

Supply voltage Voo -0.3 to +5.5 V 

All input and output voltage Vin, Vout -0.3 to Voo +0.3 V 

Operating temperature range Topr Oto 70 ·C 

Storage temperature range Tstg -55 to +125 ·C 

Temperature under bias Tbias -20 to +85 ·C 

Note: 1. With respect to V ss. 

Recommended DC Operating Conditions (Ta = 0 to +70 0c) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Voo 3.0 3.3 3.6 V 

Vss 0 0 0 V 

Input voltage V1H 2.2 Voo+0.3 V 

V1L -0.3 0.8 V 

DC Characteristics (V 00 = 3.3 V ± O.3V, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active 100 60 mA Voo = 3.6 V, loouT = 0 mA, tRC = 120/150 ns 

current Standby ISB1 30 IlA Voo = 3.6 V, CE ~ Voo -0.2 V 

Standby ISB2 3 mA Voo = 3.6 V, CE = 2.2 V 

Input leakage current IIILI 10 IlA Vin = 0 to Voo 

Output leakage current I loLl 10 IlA CE = 2.2 V, VOUT = 0 to Voo 

Output voltage VOH 2.4 V 10H =-2.0 mA 

VOL 0.4 V 10L= 2.0 mA 

Capacitance (Voo = 3.3 V ± 0.3V, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = 1 MHz) 

Parameter Symbol Min Max Unit 

Input capacitance"1 Cin 10 pF 

Output capacitance"1 Cout 15 pF 

Note: 1. Tins Parameter is periodically sampled and not 100% tested. 
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HN62W448N Series 

AC Characteristics (VDD = 3.3 V ± O.3V, Vss = 0 V, Ta = 0 to + 70°C) 

• Output load: I TTL gate + CL = 100 pF 
(including scope & jig) 

• Input pulse levels: 0.4 to 2.4 V 
• Input and output timing reference level: I.4V 

• Input rise and fall time: 5 ns 

HN62W448N-12 HN62W448N-15 

Parameter Symbol Min Max Min Max Unit 

Read cycle time tRc 120 150 ns 

Page read cycle time tpc 60 70 ns 

Address access time tAA 120 150 ns 

Page address access time tpA 60 70 ns 

CE access time tACE 120 150 ns 

OE access time tOE 60 70 ns 

SHE access time tBHE 120 150 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from SHE tOHB 0 0 ns 

CE to output in high-Z tCHZ·1 60 70 ns 

OE to output in high-Z tOHz1 60 70 ns 

SHE to output in high-Z tBHZ·1 60 70 ns 

CE to output in low-Z tCLZ 5 5 ns 

OE to output in low-Z toLZ 5 5 ns 

SHE to output in low-Z tBLZ 5 5 ns 

Note: 1. tCHZ. tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62W448N Series 

Timing Waveforms 

Word Mode (BIlE i::: 'VIR') or Byte Mode (BIlE = 'VIL') 

tRC 

Address \V 
Ir-,. 

tM 

tACE 

t tCLZ 

tOLZ 

Oout 

Notes: 1. tOHA. tOHC. tOHO: Oetennined by faster. 
@ @ @2.iAA. tACE. toE: Oetennined by slower. 
@ @ @3. teLZ. toLZ: Oetennined by slower. 

Word Mode, Byte Mode Switch 

Address 

BHE 

07 to 00 

015 to 08 

Notes: 1. CE and OE are enable A 18 to AO are valid. 

_I 

tOE 

XXXK 

I 

I 

Valid data 

@ @ @2. 0151A-1 pin is in the output state when BHE is high. m: and OE are enable. 

~ 
tJHZ 

~ 
V 

t6HZ 

tOHO 

@ z ~ 

Valid data 

Valid data 

@ @ @ @Therefore. the input signals of opposIte phase to the output must not be applied to them. 
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HN62W448N Series 

Page Mode 

A2toA18 

AO, A1, (A-1) 

Dout 

Notes: CE and OE are enable. 

Power Up Sequence 

3.0V _ 
Vee 

OV ___ ---J 

Address 
(A2 to A18) 

Dout 

t"Ons 

Valid address 

Notes: This device is used ATD (Address Transient Detector). Therefore, 
@ @ @ Transfer either CE or address (A2 to A 18) after power up to 3.0 V. 

Valid data 
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HN62W 448N Series 

Package Dimensions 

HN62W448NP Series (DP-42) Unit: mm 

52.8 
1~2 53.8 Max 2;1 

[::: :::::::: :::::::I!~ 
~ 21 

15.24 
I; 'I 

HN62W448NFB Series (FP-44D) Unit:mm 

28.50 
28.70 Max 

16.04 ± 0.30 

1010.10 I ~ 
c:i 

1$10.121@1 
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Package Dimensions (cont) 

HN62W448NTT Series (TTP·44D) 

18.41 

I~ 18.81 Max 

@ 

0.30 ± 0.10 

HN62W 448N Series 

Unit: mm 
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16M Mask ROM 

-
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ADE-203-447 (Z) 

HN62W4018M Series 
1,048,576-word x 16-bit CMOS 

Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
November 1, 1995 

The HN62W4018M is a 16-Mbit CMOS 
Programmable Mask ROM organized as 1,048,576 
words by 16 bits. Realizing low power 
consumption, this memory is allowed for battery 
operation. And a high speed access of 1201150 ns 
(max) is the most suitable to the system using a 
high speed micro-computer by 16 bits. 

Features 

• Low voltage operation: 3.3 V ± 0.3 V 
• High speed 

Normal access time: 120 ns/150 ns (max) 
Page access time: 40 ns/50 ns (max) 

• Low power consumption 
Active: 360 mW (max) 
Standby: 0.72 mW (max) 
Power down mode: 36 J..IW (max) 

• 8-word page access mode 
• Three-state data output for or-tying 
• LV-TTL compatible 

Ordering Information 

Access 
Type No. time 

HN62W4018MTA-12 120 ns 
HN62W4018MTA-15 150 ns 

Package 

48 pin 
plastic TSOP - II 
(TTP-48D) 

Preliminary: This document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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HN62W 4018M Series 

Pin Arrangement 

Pin Description 

Pin name Function 

A3 to A19 Address inputs 

AO 
A1 
A2 
A3 
A4 

Voo 
00 
01 
02 
03 

Vss 
Voo 
04 
05 
06 
07 

Vss 
A5 
A6 
A7 
A8 
A9 

A10 
A11 

AO to A2 Page address inputs 

00 to 015 Oata output 

CE Chip enable 

OE Output enable 

266 Hitachi 

HN62W4018MTA 

10 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

(Top view) 

48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 

Pin name 

PWO 

NC 

Voo 

Vss 

PWO 
NC 
A19 
OE 
CE 
Vss 
015 
014 
013 
012 
Vss 
Voo 
011 
010 
09 
08 
Voo 
A18 
A17 
A16 
A15 
A14 
A13 
A12 

Function 

Power down input 

No connection 

Power supply 

Ground 



Block Diagram 

A19 

to 

A9 

A8 
to 
A3 

A2 
to 
AO 

Mode Selection 

Mode 

Power down 

Standby 

Output disable 

Read (16-bit) 

Address 
buffer 

Pin 

PWO 

L 

H 

H 

H 

Notes: 1. x: Don't care. 

2. High-Z: High impedance. 

HN62W 4018M Series 

DO to 015 

Data output Address input 

CE OE 00-015 LSB MSB 

x*l x High-Z*2 

H x High-Z 

L H High-Z 

L L DO to 015 AO A19 
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HN62W 4018M Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit Note 

Supply voltage Voo -0.3 to +5.5 V 

All input and output voltage Yin, Vout -0.3 to Voo + 0.3 V 

Operating temperatue range Topr Oto +70 °C 

Storage temperature range Tstg -55 to +125 °C 

Temperature under bias Tbias -20 to +85 °C 

Note: 1. With respect to Vss 

Recommended DC Operating Conditions (V SS = 0 V, Ta = 0 to 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Voo 3.0 3.3 3.6 V 

Input voltage VIH 2.2 Voo + 0.3 V 

Vil -0.3 0.8 V 

DC Characteristics (VDD = 3.3 V ± 0.3 V, Vss = 0 V, Ta = 0 to 70°C) 

Parameter Symbol Min Max Unit Test condition 

Active supply current 100 100 mA Voo = 3.6 V, IOOUT = 0 mA, tRC = min 

Standby power supply current IS81 200 IJA Voo = 3.6 V, CE ~ Voo - 0.2 V 

IS82 3 mA Voo = 3.6 V, CE ~ 2.2 V 

Power down supply current Ipwo 10 IJA Voo = 3.6 V, PWD ::; 0.2 V 

Input leakage current ifill 10 IJA Yin = 0 V to Voo 

Output leakage current IfOll 10 IJA CE = 2.2 V, Vout = 0 V to Voo 

Output voltage VOH 2.4 V IOH=-2 mA 

VOL 0.4 V IOl=2 mA 

Capacitance (VDD = 3.3 V ±0.3 V, V SS = 0 V, Ta = 25°C, Yin = 0 V, f = 1 MHz) 

Parameter Symbol Min Max Unit 

Input capacitance*l Cin 10 pF 

Output capacitance*l Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 
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HN62W 4018M Series 

AC Characteristics (VDD = 3.3 V ± 0.3 V, Vss = 0 V, Ta = 0 to 70°C) 

• Output load: 1 TIL + CL = 100 pF (including jig capacitance) 

• Input pulse level: 0.4 V to 2.4 V 
• Input and output timing reference level: 1.4 V 
• Input rise and fall time: 5 ns 

HN62W4018M·12 HN62W4018M·15 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 120 150 ns 

Page read cycle time tpc 40 50 ns 

Address access time tAA 120 150 ns 

Page address access time tpA 40 50 ns 

CE access time tACE 120 150 ns 

OE access time toE 40 50 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from PWD tOHP 0 0 ns 

CE to output in high Z teHZ 40 50 ns 

OE to output in high Z toHz 40 50 ns 

CE to output in low Z teLZ 5 5 ns 

OE to output in low Z toLZ 5 5 ns 

Recovery time from PWD tR 10 10 I.IS 

Note: 1. tCHZ and toHZ are defined as the time at which the output achieves the open circuit conditions 
and are not referred to output voltage levels. 
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HN62W4018M Series 

Timing Waveform 

Normal Mode 

Address \ 
/ 

tAA tOHA 
tACE 

~ 

II 
[\ j tOHC 

tCLZ tCHZ 

tOE 
V 

\ I tOHO 
tOLZ tOHZ 

High-Z :XXX) Valid data \~X~ High-Z 
I ,/ Dout 

Notes: 1. tOHA. tOHC. tOHO: Determined by faster. 
2. tAA• tACE. toE: Determined by slower. 
3. tCLZ. tOLZ: Determined by slower. 

Page Mode 

A3 to A19 

AO to A2 

Dout 

Notes: 1. CE and DE are enable. 
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HN62W4018M Series 

Power Down Mode 

Address 

Dout Valid data lI---------....:..:.:~=---------_{ Valid data 

tOHP 

Power Up Sequence 

V 3.0V-
DO 

OV 
tp ~ 100l-lS 

Valid data 

Notes: 1. This device is used ATD(Address Transition Detector). Therefore, transfer either 
CE or address(A19 to A3) after power up to 3.0 V. 

2. tp, tR: Determined by slower. 
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HN62W 4018M Series 

Package Dimensions 

HN62W4018MTA Series (TTP-48D) Unit: mm 

19.68 
20.00 Max 

0.80 
0.30±0.10 1~10.13 @ 

24 ID 15.57 ± 0.10 0 

I: J 
c::i 
+1 
I"-

c::i 0-50 

0.50 ± 0.10.11. 
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HN624316 Series 
1,048,576-word x 16-bit /2,097,152 x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
The HN624316 is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or as 2,097,152 words 
by 8 bits. Realizing low power consumption, this 
memory is aIlowed for battery operation. And a 
high speed access of 1201150 ns is the most 
suitable to the system using a high speed 
microcomputer by 16 bits as 8,086 and 68,000, etc. 

Features 

• Single +5 V power supply 
• Maximum access time: 1201150 ns (max) 
• Low power consumption: 300 mW (typ) active 

51lW (typ) standby 
• Byte-wide or word-wide data organization with 

BHE 

Block Diagram 

AO 

to 

A19 

CE 

Address 
buffer 

SHE -----I 

(A-1)*1 ----1 

OE -----------J 

Memory 
array 

Note: 1. A-1 is least significant address. 
When SHE is 'low', 014 to 08 goes 
the high impedance state. 

Ordering Information 

Type No. 

HN624316P-12 

HN624316P-15 

HN624316FS-12 

HN624316FB-15 

HN624316TA-12 

HN624316TA-15 

Hex! 
Syte 

Access 
time 

120 ns 

150 ns 

120 ns 

150 ns 

120 ns 

150 ns 

3-state 
output 
buffer 

Package 

600 mil 42-pin 
plastic OIP 
(OP-42) 

44-pin plastic SOP 
(FP-440) 

48-pin plastic 
TSOP-II 
(TIP-4BO) 

00 

to 

015/(07) 

SHE = V1H : 16-bit(015 to 00) 
SHE = VIL: 8-bit(07 to 00) 
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HN624316 Series 

Pin Arrangement 

HN624316P 

A18 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
CE 
Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

HN624316TA 
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(Top view) 

(Top view) 

A19 
AS 
A9 
Al0 
All 
A12 
A13 
A14 
A15 
A16 
SHE 
Vss 
0151A-l 
07 
014 
D6 
013 
05 
012 
D4 
Vee 

NC 
NC 
NC 
A19 
AS 
A9 
Al0 
All 
A12 
A13 
A14 
A15 
AlB 
BHE 
v •• 
0151A-l 
07 
014 
os 
013 
05 
012 
04 
Vee 

HN624316FB 

NC 
A18 
A17 

A7 
A6 
A5 
M 
A3 
A2 
Al 
AO 
CE 
Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

.-----....;--------, 

(Top view) 

NC 
A19 
AS 
A9 
Al0 
All 
A12 
A13 
A14 
A15 
A16 
SHE 
Vss 
0151A-l 
07 
014 
06 
013 
05 
012 
04 
Vee 



HN624316 Series 

Absolute Maximum Ratings 

Item Symbol Value Unit Note 

Supply voltage Vee -0.3 to +7.0 V 

All input and output voltage Vin, Vout -0.3 to Vee + 0.3 V 

Operating temperature range Topr o to +70 °C 

Storage temperature range Tstg -55 to +125 °C 

Temperature under bias Tbias -20 to +85 °C 

Note: 1. With respect to V ss. 

Recommended DC Operating Conditions (V SS = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 0.8 V 

DC Electrical Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Max Unit Test conditions 

Supply Active lee 90/80 mA Vee = 5.5 V, IOOUT = 0 mA, 
current tRe = 120 ns/150 ns 

Standby ISB1 30 IJA Vee = 5.5 V, CE ~ Vee-0.2 V 

Standby ISB2 3 mA Vee = 5.5 V, CE ~2.2 V 

Input leakage current IIIL I 10 IJA VIN = Oto Vee 

Output leakage current IIOL I 10 IJA CE = 2.2 V, VOUT = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205IJA 

VOL 0.4 V IOL = 1.6 mA 
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HN624316 Series 

Capacitance (V cc = 5 V ± 10%, V ss = 0 V, Ta =25°C, vIN = 0 V, f = 1 MHz) 

Item Symbol Min Max Unit 

Input capacitance Cin 15 pF 

Output capacitance Cout 15 pF 

Note: This parameter is sampled and not 100% tested. 

AC Electrical Characteristics (V cc = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: lTTLgate + CL = 100 pF 
(including jig capacitance) 

• Input and output timing reference level: 1.5 V 
• Input rise and fall time: 5 ns 

• Input pulse level: 0.45 to 2.4 V 

HN624316-12 HN624316-15 

Item Symbol Min M~ Min Max Unit 

Read cycle time tRC 120 150 ns 

Address access time tAA 120 150 ns 

CE access time tACE 120 150 ns 

OE access time IoE 55 70 ns 

BHE access time tBHE 120 150 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from BHE tOHB 0 0 ns 

CE to output in high Z IcHZ*1 40 70 ns 

OE.to output in high Z tOHZ*1 40 70 ns 

BHE to output in high Z tBHZ*1 40 70 ns 

CE to output in low Z !eLz 5 5 ns 

OE to output in low Z tOLZ 5 5 ns 

BHE to output in low Z tBLZ 5 5 ns 

Note: 1. IcHZ and 10Hz and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 

276 Hitachi 



Timing Diagram 

(1) Word mode (BHE = 'V1H') or Byte mode (BHE = 'V1L') 

IRC 

Address 

CE 

tOE 

tOLZ 

Dout 
HighZ 

Notes: 1. tOHA, tOHC, tOHO: Determined by faster. 
2. tAA, tACE, toE: Determined by slower. 
3. tCLZ, toLZ: Determined by slower. 

(2) Word mode, Byte mode switch 

A-1 
HighZ 

.. .. 
BHE 

07 to DO 

D15to 08 

Notes: 1. CE and DE are enable A 19 to AO are valid. 

HN624316 Series 

Valid data 

HighZ 

tOHA 

Valid data 

Valid data 

tBLZ_ 

2. D151A-1 pin is in the output state when BHE is high, CE and DE are enable. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624316 Series 

Power Up Sequence 

4.5V ------------- --------. 

OV-_.../ 

CE 

Address 

Dout Valid data 

t ~Ons 

Note: This device is used ATD (Address Transient Detector). Therefore, transfer either CE or address 
after power up to 4.5 V. 
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HN624316 Series 

Power Up Sequence 

4.5V ------------- --------. 

OV-_J 

CE 

Address 

Dout Valid data 

t;?: Ons 

Note: This device is used ATD (Address Transient Detector). Therefore, transfer either CE or address 
after power up to 4.5 V. 

Package Dimensions 

HN624316P Series (DP-42) Unit: mm 

I 52.8 
~2 53.8 Max 2; I 

[:: ::::::::::: :::]~U 
~ 21 

15.24 
I; °1 
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HN624316 Series 

Package Dimensions (cont) 

HN624316FB Series (FP-44D) 

28.50 
28.70 Max 

j 
~mm~~mm~~mm2~2 ~ 

::a: 
o 
o 
M 

HN624316TA Series (TTP-48D) 

19.68 
20.00 Max 

24 II) 
0 

0.80 
ci 
tI 

0.30±0.10 1-$-10.13@1 r-.. ... 
ci 

280 Hitachi 

Unit: mm 

II) 
16.04 ± 0.30 

0 
ci 1.72 tI 
r-.. 

ci 0-100 

~1Jf ri 0.80 ± 0.20 

Unit: mm 

1S.S7±0.10 

I:. 0-50 

0.50 ± 0.10 



HN624316N Series 
1,048,576-word x 16-bit / 2,097, 152-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 

The HN624316N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or as 2,097,152 words 
by 8 bits. Realizing low power consumption, this 
memory is allowed for battery operation. And a 
high speed access of 1201150 ns is the most 
suitable to the system using a high speed 
microcomputer by 16 bits as 8,086 and 68,000, etc. 

Features 

• Single +5 V power supply 
• Normal access time: 120 ns/150 ns (max) 
• Burst access time: 60 ns/70 ns (max) 
• Low power consumption: 300 mW (typ) active 

5 IlW (typ) standby 
• Byte-wide or word-wide data organization with 

BHE 

Block Diagram 

AO 

to 

A19 

Ordering Information 

Access 
Type No. time 

HN624316NP-12 120 ns 

HN624316NP-15 150 ns 

HN624316NFB-12 120 ns 

HN624316NFB-15 150 ns 

HN624316NTA-12 120 ns 

HN624316NTA-15 150 ns 

Package 

600 mil 
42-pin plastic 
DIP (DP-42) 

44-pin plastic 
SOP 
(FP-44D) 

48-pin plasllc 
TSOP-I1 
(TTP-48D) 

DO 

to 

015 
I(D?) 

BHE----I BHE = VIH : 16-bit(D15 to DO) 
BHE = VIL: 8-bit(D? to DO) 

(A-1)*1 -----I 

OE-------I 

Note: 1. A-1 is least significant address. When BHE is 'low', 
014 to 08 goes the high impedance state. 
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HN624316N Series 

Pin Arrangement 

HN624316NP 

A18 
AU 

A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
CE 
Vss 
OE 
00 
08 
01 
09 
02 

010 
03 

011 

HN624316NTA 
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(Top view) 

(Top view) 

A19 
A8 
A9 
MO 
A11 
M2 
A13 
A14 
A15 
A16 
BHE 
Vss 
0151A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

NC 
NC 
NC 
A19 
AS 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vas 
0151A-1 
07 
014 
De 
013 
05 
012 
04 
Vee 

HN624316NFB 

NC 
A18 
AU 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 
Vss 
OE 
00 
08 
01 
09 
02 

010 
03 

011 

r--~---,~-----, 

(Top view) 

NC 
A19 
AS 
AS 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
0151A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 



HN624316N Series 

Absolute Maximum Ratings 

Item Symbol Value Unit Note 

Supply voltage Vee -0.3 to +7.0 V 

All input and output voltage Vin, Vout -0.3 to Vee + 0.3 V 

Operating temperature range Topr o to +70 'C 

Storage temperature range Tstg -55 to +125 'C 

Temperature under bias Tbias -20 to +85 'C 

Note: 1. With respectto V ss. 

Recommended DC Operating Conditions (V SS = 0 V, Ta = 0 to + 70°C) 

Item Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Input voltage VIH 2.2 Vee +0.3 V 

VIL -0.3 0.8 V 

DC Electrical Characteristics (Vee = 5 V ± 10%, V ss = 0 V, Ta = 0 to +70 0c) 

Item Symbol Min Max Unit Test conditions 

Supply Active lee 1201 rnA Vee = 5.5 V, IOOUT = 0 rnA, 
current 110 tRe = 120 nsl150 ns 

Standby ISBl 30 IJA Vee = 5.5 V, CE;;e: Vee-0.2 V 

Standby ISB2 3 rnA Vee = 5.5 V, CE ;;e: 2.2 V 

Input leakage current IIIL I 10 IJA VIN = Oto Vee 

Output leakage current IIOL I 10 IJA CE = 2.2 V, VOUT = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205IJA 

VOL 0.4 V IOL = 1.6 rnA 
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HN624316N Series 

Capacitance (V CC = 5 V ± 10%, V ss = 0 V, Ta = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min Max Unit 

Input capacitance Cin 15 pF 

Output capacitance Cout 15 pF 

Note: This parameter is sampled and not 100% tested. 

AC Electrical Characteristics (V cc = 5 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: lTTLgate + CL = 100 pF • Input and output timing reference level: 1.5 V 
(including jig capacitance) • Input rise and fall time: 5 ns 

• Input pulse level: 0.45 to 2.4 V 

HN624316N-12 HN624316N-15 

Item Symbol Min Max Min Max Unit 

Read cycle time tRC 120 150 ns 

Burst read cycle time tBC 60 70 ns 

Address access time tAA 120 150 ns 

Burst address access time tBA 55 70 ns 

CE access time tACE 120 150 ns 

OE access time tOE 55 70 ns 

SHE access time tBHE 120 150 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from SHE tOHB 0 0 ns 

CE to output in high Z tCHi1 40 70 ns 

OE to output in high Z tOHZ' 1 40 70 ns 

SHE to output in high Z tBHi1 40 70 ns 

CE to output in low Z tCLZ 5 5 ns 

OE to output in low Z tOLZ 5 5 ns 

SHE to output in low Z tBLZ 5 5 ns 

Note: 1. tCHZ. tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred !o output voltage levels. 
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Timing Diagram 

(1) Word mode (BHE = 'VIH') or Byte mode (BHE = 'V1L') 

IRC 

Address 

.. tAA 
CE 

tCLZ 
tACE 

OE 

tOE 

tOLZ 

Dout 
HighZ 

Notes: 1. tOHA• tOHC' tOHO: Determined by faster. 
2. tAA. tACE. tOE: Determined by slower. 
3. tCLZ. tOLZ: Determined by slower. 

(2) Word mode. Byte mode switch 

A-1 
HighZ 

.. .. 
BHE 

D7 to DO 

D15 to D8 

tBHZ 

Notes: 1. CE and OE are enable A 19 to AO are valid. 

HN624316N Series 

Valid data 
High Z 

High Z 

tOHA 

Valid data 

Valid data 

_tBLZ_ 

2. D15/A-1 pin is in the output state when BHE is high. CE and OE are enable. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624316N Series 

(3) Burst mode 

A2 to A19 

AO, A1, (A-1) 

Dout 

Note:' CE and OE are enable. 

Power Up Sequence 

CE 

Address 
(A19to A2) 

Dout 

4.5V ------------- --------. 

OV -_../ 

t~Ons 

Valid data 

Note: This device is used ATD (Address Transient Detector). Therefore, Transfer either CE or address 
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HN624316N Series 

Package Dimensions 

HN624316NP Series (DP-42) Unit: mm 

t:: ::::~:::~::::: :J!~ 
1 ~ 21 

15.24 

I; "I 

2.54 ± 0.25 0.48 ± 0.1~11. 

HN624316NFB Series (FP-44D) Unit: mm 

28.50 
28.70 Max 

22 ~l16.04 ± 0.30 

+I ...,.1 .7'-..=2'-1-+0-

~ I 0-1~ 
J' I~---=, 

0.80 ± 0.20 , 
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HN624316N Series 

Package Dimensions (cont) 

HN624316NTA Series (TTP-48D) 

19.68 
20.00 Max 

0.80 

2~1 

24 

0.30±0.10 143-10.13@1 

288 Hitachi 

. 5 ~ 
::2!::2! 
coco 
0.-
00 

Unit: mm 

LO 15.57 ± 0.10 0 

[, J 
0 
+I 

..... 
0 0-50 

0.50 ± 0.10.11 • 



ADE-203-466 (Z) 

HN624416 Series 
1,048,576-word x 16-bit / 2,097, 152-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
November 20, 1995 

The HN624416 is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Ordering Information 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 1001120 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 
• High speed 

Access time: 1001120 ns (max) 

• Low power 
Active: 660 mW (max) 
Standby: 165 IlW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 
• Directly TTL compatible 

All inputs and outputs 
• Pin compatible with 8 Mbit Mask ROM 

(HN62448) 

Type No. 

HN624416P-10 
HN624416P-12 

HN624416FB-10 
HN624416FB-12 

H N624416TT-1 0 
HN624416TT-12 

Access 
time Package 

100 ns 600 mil 42-pin 
120 ns plastic DIP 

(DP-42) 

100 ns 600 mil 44-pin 
120 ns plastic SOP 

(FP-44D) 

100 ns 400 mil 44-pin 
120 ns plastic TSOP II 

(TTP-44D) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN624416 Series 

Pin Arrangement 

HN624416P Series HN624416FB Series 
HN624416TT Series 

A18 1 0 42 A19 NC NC 
A17 2 41 A8 A18 A19 

A7 3 40 A9 A17 A8 
A6 4 39 A10 A7 A9 
A5 5 38 A11 A6 A10 
A4 6 37 A12 A5 A11 
A3 7 36 A13 A4 A12 
A2 8 35 A14 A3 A13 
A1 9 34 A15 A2 A14 
AO 10 33 A16 A1 A15 
CE 11 32 BHE AO A16 

Vss 12 31 Vss CE BHE 
OE 13 30 015/A-1 Vss Vss 
00 14 29 07 OE 015/A-1 
08 15 28 014 00 07 
01 16 27 06 08 014 
09 17 26 013 01 06 
02 18 25 05 09 013 

010 19 24 012 02 05 
03 20 23 04 010 012 

011 21 22 Vee 03 04 
011 Vee 

(Top View) 

(Top View) 

Pin Description 

Symbol Function 

A-1, AO to A 19 Address inputs 

00 to 015 Oata outputs 

BHE 8/16 bit (byte/word) mode switch 

Chip enable 

Output enable 

NC No connection 

Vee Power supply 

Vss Ground 
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Block Diagram 

A19 
I 

A8 

A7 

I 
AO 

(A-1) '1 

BHE 

Address 

Buffer 

BHE = V1H : 16-bit (015 to DO) 
BHE = V1L : 8-bit (07 to ~O) 

Note: 1. A-1 is least significant address. 

HN624416 Series 

X Decoder Memory Array 

Y Decoder 

Hex! Byte 

DO -- 015/(07) 

When BHE is 'low', 014 to 08 goes the high impedance state, and 015 should be A-1. 

Hitachi 291 

--------------



HN624416 Series 

Mode Selection 

Pin 

Data output Address input 

Mode CE OE BHE 0151A-1 00-07 08-015 LSB MSB 

Standby H x*1 x x High-Z*2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Dout DO to 07 08 to 015 AO A19 

Read (8-bit) L L L L DO to 07 High-Z A-1 A19 

Read (8-bit) L L L H 08 to 015 High-Z A-1 A19 

Notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage*1 Vee -0.3 to + 7.0 V 

All input and output voltage*1 Vin, Vout - 0.3 to Vee + 0.3 V 

Operating temperature range Topr o to + 70 ·c 
Storage temperature range Tstg -55to+125 ·c 
Temperature under bias Tbias -20to+85 ·c 
Note: 1. With respect to V ss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 0.8 V 
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HN624416 Series 

DC Characteristics (Vee = 5.0 V ± 10%, Vss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active lee 120/100 mA Vee = 5.5 V, IOOUT = 0 mA, 
current tRe = 100/120 ns 

Standby IS61 30 IJA Vee = 5.5 V, CE ~ Vee - 0.2 V 

Standby IS62 3 mA Vee = 5.5 V, CE ~ 2.2 V 

Input leakage current IIILI 10 IJA Vin =0 to Vec 

Output leakage current IIOLI 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205IJA 

VOL 0.4 V IOL= 1.6 mA 

Capacitance (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance*1 Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output. 
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HN624416 Series 

AC Characteristics (V cc = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL + CL = 1 ()() pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 

HN624416-10 HN624416-12 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 100 120 ns 

Address access time tAA 100 120 ns 

CE access time tACE 100 120 ns 

OE access time tOE 40 50 ns 

BHE access time tBHE 100 120 ns 

Output hold time from address change tOHA 5 5 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from BHE tOHB 0 0 ns 

CE to output in high-Z tCHZ 30 30 ns 

OE to output in high-Z tOHZ 30 30 ns 

BHE to output in high-Z tBHZ 30 30 ns 

CE to output in low-Z tCLZ 5 5 ns 

OE to output in low-Z tOLZ 5 5 ns 

BHE to output in low-Z tBLZ 5 5 ns 

Note: 1. tCHZ. tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN624416 Series 

Timing Waveforms 

Word Mode (BHE = 'Vm') or Byte Mode (BHE = 'VIL') 

Address \ \ 
/ / 

tAA tOHA 
tACE 

~ 

V 
~ tOHC 

tCLZ tCHZ 

tOE V 
I tOHO 

tOLZ tOHZ 

Dout 
High-Z 

~XXY0 Valid data )0 High-Z 

Notes: 1. tOHA, tOHC, tOHO: Determined by faster. 
2. tAA, tACE, toE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 --~~~------~ 

BHE 

07 to DO Valid data 

015 to 08 Valid data 

Notes: 1. CE and OE are enable, A 19 to AO are valid. 
2. D15/A-1 pin is in the output state when BHE is high, CE and OE are enable. 

Therefore, the input Signals of opposite phase to the output must not be applied to them. 
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HN624416 Series 

Power Up Sequence 

tp~ DIJS 

Address Valid data 

Dout Valid data 

Notes: 1. This device is used ATD (Address Transition Detecler). Therefore, transfer either 
CE or address (A 1910 AD) after power up 10 4.SV. 
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HN624416 Series 

Package Dimensions 

HN624416P Series (DP-42) Unit:mm 

52.80 
1~2 53.80 Max 2;1 

[: :::::::::: ::::: ]~U 
1 ~ 21 

HN624416FB Series (FP-44D) Unit:mm 

28.50 
28.70 Max 

16.04± 0.30 
22 

1.72 

O~·1 t= 0-10· 

gC.0.=80=±=0=.20~R 
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HN624416 Series 

Package Dimensions (cont) 

HN624416TT Series (TTP-44D) 

18.41 

I~ 18.81 Max 

@ 

0.80 

0.30±0.10 1-flt10.131@1 

298 Hitachi 

10 
o 
c::i 
+I ,... 
..-
c::i 

Unit: mm 

11.76 ± 0.20 

I: I :1 0 - 5° 

.5 ~ 

~~~ 0..-
c::i c::i --- . 
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ADE-203-465 (Z) 

HN624416N Series 
1,048,576-word x 16-bit / 2,097, 152-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
October 18, 1995 

The HN624416N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 1001120 ns (max) is the most suitable to 
the system using a high speed micro-computer by 
16 bits. 

Features 

• Single 5 V supply 
• High speed 

Normal access time: 1001120 ns (max) 
Page access time: 40150 ns (max) 

• Low power 
Active: 770 mW (max) 
Standby: 165 IlW (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• 4 word page access on word-wide mode 
• 8 byte page access on byte-wide mode 
• Three-state data output for or-tying 
• Directly TTL compatible 

All inputs and outputs 
• Pin compatible with 8 Mbit Mask ROM 

(HN62448) 

Ordering Information 

Access 
Type No. time Package 

HN624416NP-10 100 ns 600 mil 42-pin 
HN624416NP-12 120 ns plastic DIP 

(DP-42) 

HN624416NFB-10 100 ns 600 mil 44-pin 
HN624416NFB-12 120 ns plastic SOP 

(FP-44D) 

HN624416NTT-10 100 ns 400 mil 44-pin 
HN624416NTT-12 120 ns plastic TSOP II 

(TTP-44D) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN624416N Series 

Pin Arrangement 

HN624416NPSeries HN624416NFB Series 
HN624416NTT Series 

A18 1 0 42 A19 NC NC 
A17 2 41 A8 A18 A19 
A7 3 40 A9 A17 A8 
A6 4 39 A10 A7 A9 
A5 5 38 A11 A6 A10 
A4 6 37 A12 A5 A11 
A3 7 36 A13 A4 A12 
A2 8 35 A14 A3 A13 
A1 9 34 A15 A2 A14 
AO 10 33 A16 A1 A15 
CE 11 32 BHE AO A16 

Vss 12 31 Vss CE BHE 
OE 13 30 015/A-1 Vss Vss 
DO 14 29 07 OE 015/A-1 
08 15 28 014 DO 07 
01 16 27 06 08 014 
09 17 26 013 01 06 
02 18 25 05 09 013 

010 19 24 012 02 05 
03 20 23 04 010 012 

011 21 22 Vee 03 04 
011 Vee 

(Top View) 

(Top View) 

Pin Description 

Symbol Function 

A2 to A19 Address inputs 

DO to 015 Data outputs 

A-1,AO,A1 Page address inputs 

BHE 8/16 bit (byte/word) mode switch 

CE Chip enable 

OE Output enable 

NC No connection 

Vee Power supply 

Vss Ground 
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Block Diagram 

A19 

I 
A8 

A7 

I 
A2 

A1 

AO 

(A-1) ·1 

BHE 

Address 

Buffer 

BHE = V1H : 16-bit (015 to DO) 
SHE = V1L : 8-bit (07 to DO) 

Note: 1. A-1 is least significant address. 

HN624416N Series 

X Decoder Memory Array 

Y Decoder 

Page Decoder 

Hex/ Byte 

DO -~ 015/(07) 

When BHE is 'low', 014 to 08 goes the high impedance state, and 015 should be A-1. 
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HN624416N Series 

Mode Selection 

Pin 

Oata output Address input 

Mode CE OE BHE 0151A-1 00-07 08-015 LSB MSB 

Standby H x*1 x X High-Z*2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Oout DO to 07 OS to 015AO A19 

Read (S-bit) L L L L DO to 07 High-Z A-1 A19 

Read (S-bit) L L L H OS to 015 High-Z A-1 A19 

Notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage*1 Vee - 0.3 to + 7.0 V 

All input and output voltage*1 Yin, Vout - 0.3 to Vee + 0.3 V 

Operating temperature range Topr o to + 70 ·c 
Storage temperature range Tstg -55 to + 125 ·c 
Temperature under bias Tbias -20to+S5 ·c 
Note: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Vee 4.5 5.0 5.5 V 

Vss 0 0 0 V 

Input Voltage VIH 2.2 Vee + 0.3 V 

VIL -0.3 O.S V 
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HN624416N Series 

DC Characteristics (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active Icc 140/120 mA Vee = 5.5 V, IOOUT = 0 mA, 
current tRe = 100/120 ns 

Standby ISB1 30 IJA Vee = 5.5 V, CE ~ Vee - 0.2 V 

Standby ISB2 3 mA Vee = 5.5 V, CE ~ 2.2 V 

Input leakage current IIILI 10 IJA Vin =Oto Vee 

Output leakage current IloLI 10 IJA CE = 2.2 V, Vout = 0 to Vee 

Output voltage VOH 2.4 V IOH =-205IJA 

VOL 0.4 V IOL= 1.6 mA 

Capacitance (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance*l Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output. 
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HN624416N Series 

AC Characteristics (Vee = 5.0 V ± 10%, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL + CL = 100 pF (including jig) 

• Input pulse level: 0.45 to 2.4 V 

• Input and output timing reference level: 1.5 V 

• Input rise and fall time: 5ns 

HN624416N-10 HN624416N-12 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 100 120 ns 

Page read cycle time tpc 40 50 ns 

Address access time tAA 100 120 ns 

Page address access time tpA 40 50 ns 

CE access time tACE 100 120 ns 

OE access time tOE 40 50 ns 

BHE access time tBHE 100 120 ns 

Output hold time from address change tDHA 5 5 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHo 0 0 ns 

Output hold time from BHE tOHB 0 0 ns 

CE to output in high-Z tCHZ 30 30 ns 

OE to output in high-Z tOHZ 30 30 ns 

BHE to output in high-Z tBHZ 30 30 ns 

CE to output in low-Z tCLZ 5 5 ns 

OE to output in low-Z tOLz 5 5 ns 

BHE to output in low-Z tBLZ 5 5 ns 

Note: 1. tCHZ. tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN624416N Series 

Timing Waveforms 

Word mode (BHE = 'VIR') or Byte Mode (BHE = 'VIL') 

Address \V \'1 
If\. J 

tAA 
I tOHA 

tACE ~ 
\ V 

/ tOHC 
tCLZ tCHZ 

tOE 
V 

1\ tOHO 
tOLZ tOHZ -

High-Z 

:~~ Valid data VX\ High-Z 

L II 
Dout 

Notes: 1. tOHA, tOHC, tOHO: Determined by faster. 
2. tAA, tACE' tOE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 --~~~------~ 

SHE 

D7to DO Valid data 

D15 to D8 Valid data 

Notes: 1. CE and OE are enable, A 19 to AO are valid. 
2. D15/A-1 pin is in the output state when SHE is high, CE and OE are enable. 

Therefore, the input signals of opposite phase to the output must not be applied to them. 
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HN624416N Series 

Page mode 

A2 to A19 

AO, A1, 
(A-1) 

Dout 

Notes: 1. Page address is determined as below. 
Word mode (BHE = 'High'): AO, A1 
Byte mode (BHE = 'Low'): A-1, AO, A1 

2. CE and OE are enable. 

Power up sequence 

4.SV·· 
Vee 

OV 

Address 

Dout 

tp~ OilS 

Valid data 

Notes: 1. This device is used ATD (Address Transition Detecter). Therefore, transfer either 
CE or address (A19 to A2) after power up to 4.SV. 
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HN624416N Series 

Package Dimensions 

HN624416NP Series (DP-42) Unit:mm 

I 52.80 
~2 53.80 Max 2; I 

[~:::: :::::::: :::::: ]!~ 
1 JjgQ 21 

HN624416NFB Series (FP·44D) Unit:mm 

28.50 
28.70 Max 

16.04 ± 0.30 
22 

1.72 

~ _I 0-1~ 
f'=dI ....:J 

0.80± 0.20 , 
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HN624416N Series 

Package Dimensions (cont) 

HN624416NTT Series (TTP·44D) 

18.41 
18.81 Max 2~1 

'umJrnllJ1lTIlTil\lffil1l1lIrrrrn:rrrrr1JlJ"' 

II 0.80 
22 

0.30 ± 0.10 1$10.13 I@I 

~t=-~ 
~I ~oI0.10 1 

308 Hitachi 

J 
~ 
c:i 
+t 

.... .... 
c:i 
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ADE-203-469 (Z) 

HN62W4416 Series 
1,048,576-word x 16-bit / 2,097, 152-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
November 20, 1995 

The HN62W4416 is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 150 ns (max) is the most suitable to the 
system using a high speed micro-computer by 16 
bits. 

Features 

• Low voltage operation Mask ROM 
Single 3.3 V supply 

• High speed 
Access time: 150 ns (max) 

• Low power 
Active: 216 mW (max) 
Standby: 108 IlW (max) 

• Byte-wide or word-wide data'organization 
(Switched by BHE terminal) 

• Three-state data output for or-tying 
• Directly LV-TIL compatible 

All inputs and outputs 

Ordering Information 

Access 
Type No. time Package 

HN62W4416P-15 150 ns 600 mil 42-pin 
plastic DIP 
(DP-42) 

HN62W4416FB-15 150 ns 600 mil 44-pin 
plastic SOP 
(FP-44D) 

HN62W4416TI-15 150 ns 400 mil 44-pin 
plastic TSOP II 
(TIP-44D) 

Preliminary: This document contains information on a new product. Specifiactions and information contained herein are 
subject to change without notice. 
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HN62W4416 Series 

Pin Arrangement 

HN62W4416P Series HN62W4416FB Series 
HN62W4416TI Series 

A18 1 0 42 A19 NC NC 
A17 2 41 A8 A18 A19 

A7 3 40 A9 A17 A8 
A6 4 39 A10 A7 A9 
A5 5 38 A11 A6 A10 
A4 6 37 A12 A5 A11 
A3 7 36 A13 A4 A12 
A2 8 35 A14 A3 A13 
A1 9 34 A15 A2 A14 
AO 10 33 A16 A1 A15 
CE 11 32 BHE AO A16 

Vss 12 31 Vss CE BHE 
OE 13 30 015/A-1 Vss Vss 
00 14 29 07 OE 015/A-1 
08 15 28 014 00 07 
01 16 27 06 08 014 
09 17 26 013 01 06 
02 18 25 05 09 013 

010 19 24 012 02 05 
03 20 23 04 010 012 

011 21 22 Voo 03 04 
011 Voo 

(Top View) 

(Top View) 

Pin Description 

Symbol Function 

A-1. AO to A19 Address inputs 

00 to 015 Oata outputs 

BHE 8/16 bit (byte/word) mode switch 

CE Chip enable 

OE Output enable 

NC No connection 

Voo Power supply 

Vss Ground 
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Block Diagram 

A19 
I 

A8 

A7 

I 
AO 

(A-1)*1 

BHE 

Address 

Buffer 

BHE = V1H : 16-bit (015 to DO) 
BHE = V1L : 8-bit (07 to ~O) 

Note: 1. A-1 is least significant address. 

HN62W4416 Series 

X Decoder Memory Array 

Y Decoder 

Hex! Byte 

DO -- 015/(07) 

When BHE is 'low', 014 to 08 goes the high impedance state, and 015 should be A-1. 
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HN62W4416 Series 

Mode Selection 

Pin 

Data output Address input 

Mode CE OE BHE 0151A-1 00-07 08-015 LSB MSB 

Standby H x*1 x x High-Z*2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Dout DO to D7 D8to D15AO A19 

Read (8-bit) L L L L DO to D7 High-Z A-1 A19 

Read (8-bit) L L L H D8 to D15 High-Z A-1 A19 

Notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage*1 Voo -0.3to + 5.5 V 

All input and output voltage*1 Yin, Vout - 0.3 to Voo + 0.3 v 
Operating temperature range Topr o to + 70 ·c 
Storage temperature range Tstg -55to+ 125 ·c 
Temperature under bias Tbias -20to+85 ·c 
Note: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Voo 3.0 3.3 3.6 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Voo + 0.3 V 

VIL -0.3 0.8 V 
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HN62W4416 Series 

DC Characteristics (VDD = 3.3 V ± 0.3 V, Vss = 0 V, Ta = 0 to + 700q 

Parameter Symbol Min Max Unit Test condition 

Supply Active 100 60 mA Voo = 3.6 V, loour = 0 mA, 
current tRC = 150 ns 

Standby ISB1 30 IJA Voo = 3.6 V, CE ~ Voo - 0.2 V 

Standby ISB2 3 mA Voo = 3.6 V, CE ~ 2.2 V 

Input leakage current IIILI 10 IJA Vin = Oto Voo 

Output leakage current IloLI 10 IJA CE = 2.2 V, Vout = 0 to Voo 

Output voltage VOH 2.4 V IOH =-2.0 mA 

VOL 0.4 V IOL= 2.0 mA 

Capacitance (VDD = 3.3 V ± 0.3 V, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance*l Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output. 
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HN62W4416 Series 

AC Characteristics (VDD = 3.3 V ± 0.3 V, Vss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL + CL = 100 pF (including jig) 

• Input pulse level: 0.4 to 2.4 V 

• Input and output timing reference level: 1.4 V 

• Input rise and fall time: 5ns 

HN62W4416M·15 

Parameter Symbol Min Max Unit 

Read cycle time tRC 150 ns 

Address access time tAA 150 ns 

CE access time tACE 150 ns 

OE access time toE 50 ns 

BHE access time tBHE 150 ns 

Output hold time from address change tOHA 5 ns 

Output hold time from CE tOHC 0 ns 

Output hold time from OE tOHO 0 ns 

Output hold time from BHE tOHB 0 ns 

CE to output in high-Z tCHZ 50 ns 

OE to output in high-Z tOHZ 50 ns 

BHE to output in high-Z tBHZ 30 ns 

CE to output in low-Z tCLZ 5 ns 

OE to output in low-Z toLZ 5 ns 

BHE to output in low-Z tBLZ 5 ns 

Note: 1. tCHZ. toHz and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62W4416 Series 

Timing Waveforms 

Word Mode (BHE = 'VIH') or Byte Mode (BHE = 'VIL') 

Address \ 
/ 

tAA tOHA 

tACE 
~ 

V 
\ / tOHc 

tCLZ tCHZ 

tOE 
V 

\ tOHO 
tOLZ tOHZ 

High-Z 1'fXX)( Valid data ~X' 
High-Z 

1\ J Dout 

Notes: 1. tOHA' tOHc. tOHO Determined by faster. 
2. tAA• tACE' toE: Determined by slower. 
3. tCLZ. tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 _-.:..:.=:c=-___ -{ 

SHE 

D7to DO Valid data 

D15 to D8 Valid data 

Notes: 1. CE and OE are enable. A19 to AO are valid. 
2. D15/A-1 pin is in the output state when SHE is high. CE and OE are enable. 

Therefore. the input signals of opposite phase to the output must not be applied to them. 
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HN62W4416 Series 

Power Up Sequence 

tp~ OIJS 

Address 

Dout Valid data 

Notes: 1. This device is used ATD (Address Transition Detecter). Therefore, transfer either 
CE or address (A19 to AO) after power up to 3.0)1. 
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HN62W4416 Series 

Package Dimensions 

HN62W4416P Series (DP-42) Unit:mm 

~ ___ -=52.80 
142 53.80 Max ... 2; 1 

[::::::::::::::::::I!~ 
1 ~ 21 

HN62W4416FB Series (FP-44D) Unit: mm 

28.50 
28.70 Max 

16.04 ± 0.30 
22 

1.72 

~I I 
~~ 0-1~ 

!j) 0.80 ± 0.20 i 

Hitachi 317 



HN62W4416 Series 

Package Dimensions (cont) 

HN62W4416TT Series (TTP.44D) 

18.41 
18.81 Max 

0.80 

0.30±0.10 !*i7!0.13!@ 
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ADE-203-468 (Z) 

HN62W4416N Series 
1,048,576-word x 16-bit / 2,097, 152-word x 8-bit CMOS 

Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
November 20, 1995 

The HN62W4416N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
1,048,576 words by 16 bits or 2,097,152 words by 
8 bits. 

Realizing low power consumption, this memory is 
allowed for battery operation. And a high speed 
access of 150 ns (max) is the most suitable to the 
system using a high speed micro-computer by 16 
bits. 

Features 

• Low voltage operation Mask ROM 
Single 3.3 V supply 

• High speed 
Normal access time: 150 ns (max) 
Page access time: 50 ns (max) 

• Lowpower 
Active: 252 mW (max) 
Standby: 108 I1W (max) 

• Byte-wide or word-wide data organization 
(Switched by BHE terminal) 

• 4 word page access on word-wide mode 
• 8 byte page access on byte-wide mode 
• Three-state data output for or-tying 
• Directly LV-TTL compatible 

All inputs and outputs 

Ordering Information 

Access 
Type No. time 

HN62W4416NP-15 150 ns 

HN62W4416NFB-15 150 ns 

HN62W4416NTT-15 150 ns 

Package 

600 mil 42-pin 
plastic DIP 
(DP-42) 

600 mil 44-pin 
plastic SOP 
(FP-44D) 

400 mil 44-pin 
plastic TSOP II 
(TTP-44D) 

Preliminary: This document contains information on a new product. SpeCifications and information contained herein are 
subject to change without notice. 
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HN62W4416N Series 

Pin Arrangement 

HN62W4416NP Series HN62W4416NFB Series 
HN62W4416NTT Series 

A18 1 0 42 A19 NC NC 
A17 2 41 A8 A18 A19 

A7 3 40 A9 A17 A8 
A6 4 39 A10 A7 A9 
A5 5 38 A11 A6 A10 
A4 6 37 A12 A5 A11 
A3 7 36 A13 A4 A12 
A2 8 35 A14 A3 A13 
A1 9 34 A15 A2 A14 
AO 10 33 A16 A1 A15 
CE 11 32 BHE AO A16 

Vss 12 31 Vss CE BHE 
OE 13 30 015/A-1 Vss Vss 
DO 14 29 07 OE 015/A-1 
08 15 28 014 DO 07 
01 16 27 06 08 014 
09 17 26 013 01 06 
02 18 25 05 09 013 

010 19 24 012 02 05 
03 20 23 04 010 012 

011 21 22 Voo 03 04 
011 Voo 

(Top View) 

(Top View) 

Pin Description 

Symbol Function 

A2 to A19 Address inputs 

DO to 015 Data outputs 

A-1,AO,A1 Page address inputs 

BHE 8/16 bit (byte/word) mode switch 

CE Chip enable 

OE Output enable 

NC No connection 

Voo Power supply 

Vss Ground 
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Block Diagram 

A19 

I 

A8 

A7 

I 
A2 

A1 

AO 

(A-1) ·1 

BHE 

Address 

Buffer 

BHE = V1H : 16-bit (015 to ~O) 
BHE = V1L : 8-bit (07 to ~O) 

Note: 1. A-1 is least significant address. 

HN62W4416N Series 

X Decoder Memory Array 

Y Decoder 

Page Decoder 

Hex/ Byte 

DO -- 015/(07) 

When BHE is 'low', 014 to 08 goes the high impedance state, and 015 should be A-1. 
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HN62W4416N Series 

Mode Selection 

Pin 

Oata output Address input 

Mode CE OE BHE 0151A-1 00-07 08-015 LSB MSB 

Standby H x'1 x X High-Z'2 High-Z 

Output disable L H x x High-Z High-Z 

Read (16-bit) L L H Oout DO to 07 08 to 015AO A19 

Read (8-bit) L L L L DO to 07 High-Z A-1 A19 

Read (8-bit) L L L H 08 to 015 High-Z A-1 A19 

Notes: 1. x: Don't care. 

2. High-Z: High impedance 

Absolute Maximum Ratings 

Parameter Symbol Value Unit 

Supply voltage'1 Voo - 0.3 to + 5.5 v 
All input and output voltage'1 Yin, Vout - 0.3 to Voo + 0.3 v 
Operating temperature range Topr o to + 70 ·c 
Storage temperature range Tstg -55to+ 125 ·c 
Temperature under bias Tbias -20to+85 ·c 
Note: 1. With respect to Vss. 

Recommended DC Operating Conditions (Ta = 0 to + 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage Voo 3.0 3.3 3.6 V 

Vss 0 0 0 V 

Input voltage VIH 2.2 Voo + 0.3 V 

VIL -0.3 0.8 V 
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HN62W4416N Series 

DC Characteristics (Voo = 3.3 V ± 0.3 V, V ss = 0 V, Ta = 0 to + 70°C) 

Parameter Symbol Min Max Unit Test condition 

Supply Active 100 70 mA Voo = 3.6 V, IOOUT = 0 rnA, 
current tRC = 150 ns 

Standby ISB1 30 IJA Voo = 3.6 V, CE ~ Voo - 0.2 V 

Standby ISB2 3 rnA Voo = 3.6 V, CE ~ 2.2 V 

Input leakage current IIILI 10 IJA Yin = 0 to Voo 

Output leakage current IIOLI 10 IJA CE = 2.2 V, Vout = 0 to Voo 

Output voltage VOH 2.4 V IOH=-2.0mA 

VOL 0.4 V IOL= 2.0 rnA 

Capacitance (Voo = 3.3 V ± 0.3 V, V ss = 0 V, Ta = 25°C, Yin = 0 V, f = IMHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance'l Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D15/A-1 pin is output. 
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HN62W4416N Series 

AC Characteristics (VDD = 3.3 V ± 0.3 V, V ss = 0 V, Ta = 0 to + 70°C) 

• Output load: 1 TTL + CL = 100 pF (including jig) 
• Input pulse level: 0.4 to 2.4 V 
• Input and output timing reference level: 1.4 V 
• Input rise and fall time: 5ns 

HN62W4416N-15 

Parameter Symbol Min Max Unit Note 

Read cycle time tRC 150 ns 

Page read cycle time tpc 50 ns 

Address access time tM 150 ns 

Page address access time tpA 50 ns 

CE access time tACE 150 ns 

OE access time tOE 50 ns 

SHE access time tBHE 150 ns 

Output hold time from address change tOHA 5 ns 

Output hold time from CE tOHC 0 ns 

Output hold time from OE tOHO 0 ns 

Output hold time from SHE tOHB 0 ns 

CE to output in high-Z tCHZ 50 ns 

OE to output in high-Z toHZ 50 ns 

SHE to output in high-Z tBHZ 50 ns 

CE to output in low-Z tCLZ 5 ns 

OE to output in low-Z tOLZ 5 ns 

SHE to output in low-Z tBLZ 5 ns 

Note: 1. tCHZ, tOHZ and tBHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62W 4416N Series 

Timing Waveforms 

Word Mode (BHE = 'VIR') or Byte Mode (BHE = 'VIL') 

Address \I \ 
/ /\ 

tAA ~ 
tACE 

\ 
tOHC 

tCLZ tCHZ 

tOE I 
1\ / tOHO 

tOLZ tOHZ 

Dout 
High-Z 

~XXX):( Valid data \!IX\ High-Z 
II\' If 

Notes: 1. tOHA. tOHO totiO Determined by faster. 
2. tAA• tACE. tOE: Determined by slower. 
3. tCLZ' tOLZ: Determined by slower. 

Word Mode, Byte Mode Switch 

A-1 -......;.;=-=-----{ 

BHE 

07 to DO Valid data 

D15to 08 Valid data 

Notes: 1. CE and OE are enable. A 19 to AO are valid. 
2. D151A-1 pin is in the output state when BHE is high. CE and OE are enable. 

Therefore. the input signals of opposite phase to the output must not be applied to them. 
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HN62W4416N Series 

Page Mode 

A2 to A19 

AO,A1, 
(A-1) 

Dout 

Notes: 1. Page address is determined as below. 
Word mode (BHE = 'High'): AO, A1 
Byte mode (BHE = 'Low'): A-1, AO, A1 

2. CE and OE are enable. 

Power Up Sequence 

3.0V""""""""" "" 
Voo 

OV 

Address 

Dout 

tp;<: OilS 

Valid data 

Notes: 1. This device is used ATD (Address Transition Detecter). Therefore, transfer either 
CE or address (A19 to A2) after power up to 3.0V. 
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HN62W4416N Series 

Package Dimensions 

HN62W4416NP Series (DP-42) Unit:mm 

HN62W4416NFB Series (FP-44D) Unit: mm 

28.50 
28.70 Max 

0.40 

22 ~ 
8 
cw) 

16.04± 0.30 

1.72 ,... 
~ 0-1~ 

F=JJ U 
0.80 ± 0.20 I t 
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HN62W4416N Series 

Package Dimensions (cont) 

HN62W4416NTT Series (TTP·44D) 

18.41 
18.81 Max 

@ 
'-mnrmmmmmmmnnmnnrnmrr 

0.80 

0.30±0.10 1~10.131@1 
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Unit:mm 
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ADE-203-448 (Z) 

HN62W5016N Series 
524,288-word x 32-bit / 1,048,576-word x 16-bit CMOS 

Programmable Mask ROM 

HITACHI 
Preliminary 

Rev. 0.0 
October 4, 1995 

The HN62W5016N is a 16-Mbit CMOS 
Programmable Mask ROM organized either as 
524,288 words by 32 bits or as 1,048,576 words by 
16 bits. Realizing low power consumption, this 
memory is allowed for battery operation. A high 
speed access of 1201150 ns is the most suitable to 
the system using a high speed micro-computer by 
32 bits. 

Features 

• Low voltage operation: 3.3 V ± 0.3 V 
• High speed 

Normal access time: 120 nsl150 ns (max) 
Page access time: 40 ns/50 ns (max) 

• Low power consumption 
Active: 360 mW (max) 
Standby: 0.72 mW (max) 
Power down mode: 361lW (max) 

• Double word-wide or word-wide data 
organization with DWIW 

• 4 double-word page access on double word-wide 
mode 

• 8 word page access on word-wide mode 
• Three-state data output for or-tying 
• LV-TTL compatible 

Ordering Information 

Access 
Type No. time 

HN62W5016NF-12 120 ns 
HN62W5016NF-15 150 ns 

Package 

70 pin 
plastic SSOP 
(FP-70DS) 

Preliminary: this document contains information on a new product. Specifications and information contained herein are 
subject to change without notice. 
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HN62W5016N Series 

Pin Arrangement 

HN62W5016NF 

AO 10 70 PWO 
A1 2 69 NC 
A2 3 68 NC 
A3 4 67 OWIW 
A4 5 66 OE 
A5 6 65 CE 

VDD 7 64 Vss 
00 8 63 031/A-1 

016 9 62 015 
01 10 61 030 

017 11 60 014 
Vss 12 59 Vss 
VDD 13 58 VDD 
02 14 57 029 

018 15 56 013 
03 16 55 028 

019 17 54 012 
04 18 53 027 

020 19 52 011 
05 20 51 026 

021 21 50 010 
Vss 22 49 Vss 
VDD 23 48 VDD 
06 24 47 025 

022 25 46 09 
07 26 45 024 

023 27 44 08 
Vss 28 43 VDD 
A6 29 42 NC 
A7 30 41 A18 
A8 31 40 A17 
A9 32 39 A16 

A10 33 38 A15 
A11 34 37 A14 
A12 35 36 A13 

(Top view) 

Pin Description 

Pin name Function Pin name Function 

A2 to A18 Address inputs OE Output enable 

A-1,AOtoA1 Page address inputs PWO Power down input 

DO to 031 Oata output NC No connection 

DWIW 32/16 bit (Double word/word) VDD Power supply 
mode switch inputs Vss Ground 

CE Chip enable 
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Block Diagram 

A18 

to 

A8 

A7 
Address 

to 
buffer 

A2 

A1 
to 
AO 

(A-1)*1 

DWIW 

OE 

CE 

PWD 

Note: 1. A-1 is least signifcant address. 
When DWIW is 'low', D30 to D16 goes to 
high impedance state and D31 should be A-1. 

Mode Selection 

Pin 

Mode PWD CE OE DWIW D31/A-1 

Power down L x*1 x X X 

Standby H H x x x 

Output disable H L H x x 

Read (32-bit) H L L H Dout 

Read (16-bit) H L L L L 

Read (16-bit) H L L L H 

Notes: 1. x: Don't care. 

2. High-Z: High impedance. 

HN62WS016N Series 

X Decoder 

DO to D31/(D15) 

DWIW = V1H : 32-bit(D31 to DO) 
DWIW = V1L : 16-bit(015 to DO) 

Data output Address input 

DO-D15 D16-D31 LSB MSB 

High-Z'2 High-Z 

High-Z High-Z 

High-Z High-Z 

DO to D15 D16 to D31 AO A18 

DO to D15 High-Z A-1 A18 

D16to D31 High-Z A-1 A18 
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HN62W5016N Series 

Absolute Maximum Ratings 

Parameter Symbol Value Unit Note 

Supply voltage VDD -0.3 to +5.5 V 

All input and output voltage Vin, Vout -0.3 to VDD + 0.3 V 

Operating temperatue range Topr Oto +70 DC 

Storage temperature range Tstg -55 to +125 DC 

Temperature under bias Tbias -20 to +85 DC 

Note: 1. With respect to Vss 

Recommended DC Operating Conditions (V SS = 0 V, Ta = 0 to 70°C) 

Parameter Symbol Min Typ Max Unit 

Supply voltage VDD 3.0 3.3 3.6 V 

Input voltage VIH 2.2 VDD + 0.3 V 

Vil -0.3 0.8 V 

DC Characteristics (VDD = 3.3 ± 0.3 V, V ss = 0 V, Ta = 0 to 70°C) 

Parameter Symbol Min Max Unit Test condition 

Operating power supply current IDD 100 mA VDD = 3.6 V, IDOUT = 0 mA, tRC = min 

Standby power supply current IS61 200 f.lA VDD = 3.6 V, CE ;::: VDD - 0.2 V 

IS62 3 mA VDD = 3.6 V, CE ;::: 2.2 V 

Power down supply current IPWD 10 f.lA VDD = 3.6 V, PWD ~ 0.2 V 

Input leakage current Illll 10 f.lA VIN = 0 V to VDD 

Output leakage current \loll 10 f.lA CE = 2.2 V, VOUT = 0 V to VDD 

Output voltage VOH 2.4 V IOH=-2 mA 

VOL 0.4 V IOl=2 mA 

Capacitance (VDD = 3.3 ±0.3 V, V ss = 0 V, Ta = 25°C, VIN = 0 V, f = 1 MHz) 

Parameter Symbol Min Max Unit 

Input capacitance*1 Cin 10 pF 

Output capacitance*1 Cout 15 pF 

Note: 1. This parameter is sampled and not 100% tested. D31/ A-1 pin is output. 
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HN62W5016N Series 

AC Characteristics (VDD = 3.3 ± 0.3 V, V ss = 0 V, Ta = 0 to 70°C) 

• Output load: 1 TIL + CL = 100 pF (including jig capacitance) 

• Input pulse level: 0.4 V to 2.4 V 
• Input and output timing reference level: 1.4 V 

• Input rise and faIl time: 5 ns 

HN62W5016N-12 HN62W5016N-15 

Parameter Symbol Min Max Min Max Unit Note 

Read cycle time tRC 120 150 ns 

Page read cycle time tpc 40 50 ns 

Address access time tAA 120 150 ns 

Page address access time tpA 40 50 ns 

CE access time tACE 120 150 ns 

OE access time toE 40 50 ns 

DWIW access time toww 120 150 ns 

Output hold time from address change tOHA 0 0 ns 

Output hold time from CE tOHC 0 0 ns 

Output hold time from OE tOHO 0 0 ns 

Output hold time from DWIW tOHO 0 0 ns 

Output hold time from PWD tOHP 0 0 ns 

CE to output in high Z tcHZ 40 50 ns 

OE to output in high Z toHZ 40 50 ns 

DWIW to output in high Z tOHZ 40 50 ns 

CE to output in low Z tcLZ 5 5 ns 

OE to output in low Z toLZ 5 5 ns 

DWIW to output in low Z toLZ 5 5 ns 

Recovery time from PWD lR 10 10 ~s 

Note: 1. tcHZ. tOHZ and tOHZ are defined as the time at which the output achieves the open circuit 
conditions and are not referred to output voltage levels. 
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HN62WS016N Series 

Timing Waveform 

Double word mode (DW/w = 'VIH') or Word mode (DW/w = 'VIL') 

Address \V \1/ 
/1\ JI\ 

tAA tOHA 
tAcE r-=--

\ / 
1\ J tOHC 

tCLZ tCHZ 

tOE 

1\ J tOHO 
tOLZ tOHZ 

High-Z 
~ Valid data \V20 High"Z 

..if}. 
Dout 

Notes: 1. tOHA, tOHO tOHC> Determined by faster. 
2. tAA, tACE, toE: Determined by slower. 
3. tCLZ, tOLZ: Determined by slower. 

Double Word Mode, Word mode switch 

A-1 -.....:..:.:='-=-----{ 

DW/w 

D15to DO Valid data 

D31 to D16 Valid data 

Notes: 1. CE and OE are enable, A 18 to AO are valid. 
2. D31/A-1 pin is in the output state when DW/w is high, CE and OE are enable. 

Therefore, the input signals of opposite phase to the output must not be applied to them. 
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Page mode 

A2 toA18 

AO, A1,(A-1) *1 

Dout 

Notes: 1. Page address is detennind as below 
Double word mode (DWfVtI = 'VIH'): AO, A1 
Word mode (DWfVtI = 'VIL'): A-1, AO, A 1 

2. CE and OE are enable. 

Power down mode 

Address 

HN62WS016N Series 

Dout Valid data l!---------~.iZ:..:..=---------_{ Valid data 

tOHP 
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HN62W5016N Series 

Power Up Sequence 

3.0V----­
Voo 

OV 
tp<:: 100l-lS 

Valid data 

Notes: 1. This device is used ATD(Address Transition Detector). Therefore, transfer either 
CE or address(A 18 to A2) after power up to 3.0 V. 

2. tp, tR: Determined by slower. 
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HN62WS016N Series 

Package Dimensions 

HN62W5016NF Series (FP-70DS) Unit: mm 

28.57 
28.87 Max 

(]) 

OJ 
~~mnmmmmnmm3~5 ~ 

:::!: 
Il) 
T" 

ty) 0.935 Max 

15.90 ± 0.2 
Il) 
0 
0 1.60 -Ii ,... 
T" 

0.32~:~ 

0 0-70 

1==1II -i 0.80 ± 0.15 
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