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1.0 INTRODUCTION
This document describes the operation of the 02620-60097 processor
module, This module is vused in the HP 2624A and the HP 2624F data
terminals., Section 2 lists operating parameters and connector
information. A functional description is given in section 3, and

section 4 contains a glossary of the signal names used in the module.
A parts list, timing diagram, schematic diagrams, and components
location diagram follow section 4,

2.0 OPERATING PARAMETERS.

A summary of operating parameters for the Processor Module is contained
in tables 1.0 through 4.0

Table 1.0 Physical Parameters

| Part | I Size (L. x W x D) I Weight |
| Number 1 Nomenclature I +/-0.1 Inches 1 (Pounds) |
I e e Y I e e e e e T Y
] | |
| ! |
0262060097 | Processor PCA | |

1 |

I !

frp it e e e e e ittt oo e st et e e et R e et et R e e R e e e e e R e e R e e e e R e m e e e s R RS S e R R R R R IR S SRS g
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Table 2.0 Reliability and Environmental Information

| |
} ]
I Environmental: HP Class R !
! !
! !
I Restrictions: Type tested at product level |
| !
! |
! i
' 87 2337 0500 T3 I IRTT S INI TSI ST LI TN N SN SN NI NI NI NI IS I I I I N N I I I A N R I I N N N I N NN N A N NI I N I i I s i I s s NN anm I m nnm an I s S an s s

] |
| Failure Rate: 6.00085 (percent per 1000 hours) |
] I

Table 3.0 Power Supply Requirements - Measured
(At +/-5%Z Unless Otherwise Specified)

| | | | |
| +16 Volt Supply | +12 Volt Supply | +5 Volt Supply | ~12 Volt Supply |

| ! | 1 l
I @ 0 mA | @ 500 mA | e 3 A | @ 70 mA I

| | ! | !
I NOT APPLICAERLE | | | ]

mommoomomammnmmmmmmmmNmm SN s m Em m am an m an

|

l 115 volts ac | 220 volts ac
| |

| @ A 1 @ A

| |

! NOT APPLICAEBLE | NOT APPI.ICAEBRL.L

233 TESD 3303 IEND D3 IR 500 IID D ISR 1305 S%08 o0 SRR 2084 $R03 e gone sedf sewm sess ivee sier 800 eSd sues cul S vy eSS song Sl Sews sesd sugd siak Subs s00% SR sods seve vess sues sesm Sud £3we 204 Sewn dvss Sodu Sue TSN Mbed fose sove semy sess sise sees sjes sesw Sese 1SS WS3 SoEY Seeo S04 sS4 teas sere feks seos soms smim rese seas bums sest sty sese
TR IR IS I IR I U020 I I 300 503 23S LI I 353 2853 M0 SIS3 2D SRR 2300 300 200 20 I 50D R 20 0 I I T 0 N S I N I S R AN I am N R AN AN s s s N N I N s S N s an s s
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Table 4.0 Connector Information
| Connector | Signal Signal i
I and Pin No.

l

! |

| |
1 J1 ! ! %% PRINTER %x !
| | | !
| Pin -1 I PSEL I Negative True, Printer Select |
} | l |
| -2 |  PWR FAIL ! Negative True, Power Failing |
| | | |
| -3 1 PWR I Negative True, Printer Write 1
| ~4 | PCNTL1 | Printer Control 1 |
| | i I
! -9 1 FLAG i Negative True, Acknowledge Flag |
| | | |
! -6 | DATA O | LS8R ~ Negative True, Data 1
| ] ] |
| -7 1 DATA 1 i - |
! L ! !
I -8 | DATA 2 ] - !
I b ! I
1 ~¢ 1  DATA 3 | - |
I . I [
| ~10 1 DATA 4 | - |
I b I !
| -11 I DATA 5 | - |
I b ! [
| 12 I DATA 6 | - I
! | I |
| ~13 |  DATA 7 ! MSBR ~ Negative True, Data [
1 ~14 | GND | Printer ID !
l | | |
| -1% | PRD I Negative True, Printer Read |
| | ] |
| =16 1 INT ! Negative True, Printer Interrupt i
| ~17 1 PCNTLO | Printer Control 0 |
! ~18 1 +5V ] Voo Power I
| -19 1 +3V I " |
| -20 | +5V 1 " I
| ~21 1 +38V ] " !
| ~22 1 fZND | Power Return |
l -23 | GND | " !
| 24 1 GND | " ]
| ~-25 1 GND | " |
] -26 | GND 1 " ]
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| Connector | ! Signal |
! and Pin No. ! Name | Description ]
o mmmmmmm e | o s s s oman s | mmmm o s s e e e e e e e e o e e R IR R SR SRR ER IR SR an |
1 J2 l | x% POWER SUPPLY xx |
| Pin -1 | +5V ] +5U Power |
| -2 I N/C ]
| -3 | +5V 1 +83V Power |
! -4 1 +12V 1 +12V Power |
| -5 | GND | Return for Power !
| -6 | GND | Return for Power |
| | 1 !
| -7 | PWR FAIL | Negative True, Power Failing |
1 -8 I -12V | -12V Power i
! -9 |  BATTERY ! Positive RBattery Terminal |
| ~10 | BATRET [ Negative Rattery Terminal

| ese 4045 mams reme w4es miae <238 sbeb Sme ente mut mese meme iben S04 1%t 4200 smve Seva 4¥Od Fmes ¥esd 4044 S40D sere wuss Shes Sied Sebe siid emdn bere G4t 08 000 4rud 004 TS 048 ParS Smmd rids SEOL med Shem Setn G044 Hira SHFE 4409 SERE SIS S4VS 42 bian 4Res TER Miaa cbes SONN Gnue SO BN SIRD POuS SREY TAIS dese sush SO0 PURD FHES mme ov0e Bere S308 Sees Sumy |
I3 | i x% SWEEP %x |
| | I |
| Pin -1 I HLFBRT | Negative true, Half Bright Video

! -2 1 I N/C I
| -3 | RETURN | Return for half bright |
| ] 1 I
| -4 |  FULLERT | Negative true, Full Bright Video |
| -% 1 RETURN | Return for Video

| -6 | RETURN i Return for Drive signals [
1 i | I
| ~7 1 VERDR 1 Negative True, Vertical Drive |
} -8 1 HORDR | Horizontal Drive

| e0n 9990 cmtt Gtut s emas G144 Ghun w6 i Soue S amem ASve SOse Smn ok Sact doum SOm4 e4m 4900 Wieb botd Sbse S00s SSes Heve ove Sess POFS sase S0m SR bems Fets Sece MOGe pems FO0e Send BeSs Sear oiR Guen S4ce S0 SOV GemS BORD Bess SHNG RESS FESS Sens Sute 4086 Sese SEIS Brbe weSe Goss Base Re Sebe ReS Ras Sess Sers ove Sess Seun bemd Pete G4 oomn sed wawe l
I J4 | | x% KEYBOARD %x |
| Pin -1 | KEYAO 1 Key Data (LSR) |
! -2 |1  KEYAl I Key Data

| -3 | KEYAZ2 | Key Data l
| -4 | KEYA3 | Key Data |
| -5 1 KEYA4 1 Key Data l
! -6 | ] N/C !
| ~7 1 KEYAS | Key Data |
| -8 1 KEYA6 | Key Data (MSR) ]
1 | | |
| -9 1  KEYACT | Key Active (Status of key selected) I
i ~-10 | GND I Power Return |
i -11 |  BELL | RBell lLine ]
! -12 | 45y | +5v Power !
| -13 to -16 | I N/C |

2030 T2 NS SN D 2000 000 SIS ITID I3 IS0 3878 200 420 00§ S2E8 S5 0308 sene sace s46e sese sumy o2 swee seee sase soms feon gem sy Suw 008 e sese saw soes e seRC dom Ses0 See £RS S S30U 000 SO0 SV $020 00D SUSE S 2300 ese Feee Bume SISU 2000 et Jasp SoSn fede meee e Sawp fom 0T eSS sems de3w fess S0 seve Semd ses gese oTHd Seen tew gver
SESSoDouUsSoInmomumumUumnmmEmsnmummEmmmImoImooInmonmmEmmmmmmImmmmmEm@mmmmmammEmmmInmmmmmmm I
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Table 4.0 Connector Information (Cont‘d)

! Connector | Signal | Signal |
I and pin No. | Name ! Description I
l BrgeodgoifecBicot b Fregori iR 33 0 ' Sommmmnnmnmmnnn i l foss forfior B Bire R rordie i B fore g codi oo tioc oo b R e e el i e e R e it pee R -

[N I | *¥x DATA COMM xx i
| Pin -1 1 ] N/C |
! -2 1 8D (BA) ! Send Data |
| -3 | RD (RR) | Receive Data |
| -4 | RS (CA) ! Reguest to Send |
I -5 1 C8 (CR) 1 Clear to Send |
1 ~& | DM cey | Data Mode - i
! -7 1 86 ] Signal Ground |
! -8 | RR (CF) l Receiver Ready |
! -9 | | N/C |
i -10 | ! N/C !
| ~11 | | NAC |
| =12 | QCR2 (8CF) ! I
| 13 | | N/C !
l ~14 | | N/C |
I o | N/C !
l -16 | I N/C I
i ~17 | | N/C |
1 -18 | | N/C |
| -19 1 0CDh2 (SCA) | |
| ~-20 1 TR cm I Terminal Ready - 1
| 21 | | N/C i
I -22 1 QCR1 (CED 1 Optional Control Receiver 1 |
| -23 1 0CD1 (CHD) | Optional Control Driver 1 ]
! -4 | ! N/C ]
| 25 | 1 N/C I
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Table 4.0 Connector Information (Cont’d)

23332330253 D I3m3 A I DI I N NI T 0T RNy NI TN LN NI SN IR OND NI D INNDISST OIS NRN LN N NN U0 SR LI L ST U ST SN LN SIS o LN Y S R NN R D S el et i B0 0 el (500 0 B SR e v o S e dand bae saee weae

! Connector | Signal | Signal

I and pin No. | Name | Description |
' smSmnnmonnImmm s e I WImdnmImouimmn s onan I IR D mEmnmmLmmmm I I IR I I mmnm Inm an s nn I nn N s I s nn il

I J6 | ! %% DATA COMM %x [
| Pin -1 I 0CDh4 | Optional Control Driver 4 |
! -2 | ] N/C |
| -3 ] N/C |
I -4 ] ] N/C !
| =3 1 i N/C i
] b | | N/C |
| -7 1 TT (DA) | Terminal Timing 1
l -8 | { N/C |
| -9 | QCR1 | Optional Control Receiver 1 |
! -10 1 +12V ! |
| -11 I -12V ] !
1 ~12 1 8D (RA) ! Send Data |
| -13 | RS (Ca) | Request to Send

1 ~-14 | TR (CDh) | Terminal Ready

| -18% | 0Ch2 | Optional Control Driver 2

| -16 to -22 | | N/C ]
| ~-23 | GND I Signal Ground |
| -24 | | N/C ]
| -25 | | N/C !
| -26 | 0CD3 I Optional Control Driver 3 !
| ~27 to 34 | | N/C |
I -35 1 +5V ! I
| ~36 | +3V | l
! ~37 1| GND | l.ogic Ground I
! ~38 | GND ! l.ogic Ground |
| -39 1 GND | l.ogic Ground i
1 -40 | 0OCD1 | Optional Control Driver 1

! -41 | 8T (DR) ! Send Timing |
i ~42 1 RD (RR) i Receive Data |
| -43 1 RT (DD) I Receive Timing !
I ~44 | (C8 (CR) i Clear to Send |
| ~4%5 | DM Ce) | Data Mode |
| -46 | RR (CF) | Receiver Ready |
! -47 1 0CR2 ! Optional Control Receiver 2

1 ~-48 | SG (AR) | Signal Ground |
! -49 1 TTL X8 CLK | TTL level Times 8 Clock I
t =50 | TTL X16 CLK ] TTL. Level Times 16 Clock I

TSI T I T N 4 S S I S S S I D I R NI NSNS SRS I3 SN0 N O3 433 30D 001 TR IS 2200 I NI RN D 330 T me I 2000 D omm I IS N NI NN IIRI IS S INT NN I I3 NI N NS ST NN
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PROCESSOR MODULE FUNCTIONAL DESCRIPTION

The 0262060097 (02620~-60053) Processor Module is logically divided
into four sections! the microprocessor controller, the datacomm sub-
syatem, the keyboard/printer subsystem, and the display subsystem,
Fach subsystem will be described in detail in the following sections of
this document. Throughout this document, refer to the block diagram,
the schematic, the timing diagram, the component location diagram, and
the parte list.

Microprocessor Controller

The main processor for the terminal is the Z80A-CPU (U714)., It
processes data that is obtained from and sent to the other subsystems,
A memory map is shown below,

Address Range Bank 1 Bank 2
0000--1FFF ROMO (<(U?12) ROMA (U911)
2000-3FFF ROM1 (U914) ROME (U916)
4000-5FFF ROMZ (U?13) ROMC (U917)
HO00~-7FFF ROM3 (U915
6H000-60FF CMOS RAM (U713)

Independent of RBank
B8000-BFFF RAM (U41-48)
Co00~FFFF RAM (US51-58)

There are two banks of memory in the lower 32K of the address range,
Selection of banks is made through the selftest register, US15, (See
I/0 address map below). The main microprocessor code for the terminal
is stored in five BK byte ROMs (ROMO~3 in bank 1 and ROMA in bank 2.
However, to provide for expansion, there is space for two more ROMs in
bank 2 (ROME-C). The ROMs are addressed by lines BA1Z2-BAG. Address
lines RA13, BRAl14 and signal BANK2 are the inputs to a 3 to 8 decoder
(UB13) that selects which ROM will be enabled., The 10K pull-up resis-
tor on ROM data line D4 is used in checking for the presence of the
R OMs ,
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The 256 by 4 CMOS RAM is used to store the terminal and datacomm port
configurations, Battery power for the CMDS RAM is provided when power
fails or when the terminal is powered down, A 4,2V mercury or 3.2V
lithium battery supplies the back-—-up power, The terminal’s +5V supply
and the battery are diode isolated to ensure battery usage only when
the terminal power is off, The emitter follower circuit is vused to

control the chip enable line of the CMOS RAM. The PDWN line is held

below 0.2V until PFAIL becomes false, U215 is driven by PFAXL; this
resets the CPU and other logic on power-up. PDWN is not used to drive

the inverter because input circuits of TTL gates may pull PDWN above
0.2V, which violates the CMOS RAM chip enable specifications for data
retention,

Eight 16K by 1 dynamic RAMs comprise display memory and program work-
space, Another 16k bytes of RAM are available as an option. Either
the processor or display subsystem may access display RAM. Control of

the address bus for display RAM is determined by MUXR  and MUXR, On
scan lines 0, 4, and 8, the display subsystem has control of the ad-
dress bus (See section on the display subsystem), Shift registers U%1
and U881 and the associated logic create the RAS and CAS signals used by
the RAM. MUXA (multiplex address)? controls the RAM address
multiplexers, VRUSY and ZRUSY ensure that the address multiplexers do
not switch between video and processor access during a RAM access
cycle, This is done by controlling the clear and preset inputs of
MUXE’s latch (U%4), The direction of data through US%?, a tristate
octal bus transceiver, is controlled by Z2RAM (Z80A-CPU to RAM). US9
is tristated when the display subsystem is accessing RAM.

WE, write enable, is a combination of CAS, Z2RAM, and ZRUSY.

[Rup—

The Eﬁé, MUXA, and CAS signals needed to address RAM are generated at

one dot time separation by U881, The input to UB1 consists of the
logical OR (U72) of LBC, for video display memory accesses (DMA), and
ZBUSY, for ZBOA-CPU accesses. LRC, which runs at a character rate,

initiates and terminates successive video accesses, except for the
first character of a line, Since EK@, MUXA, and CAS follow the falling
edge of LRBC, an additional falling edge is needed for the first char-—
acter of a line. U91 (clocked on the negative edge of LCG) generates
this first edge by delaying LRC by 3 character times. LRC end term-

inates RAS and CAS for the last character of a line, These edges are
combined with LBC to obtain the input to UB1 (See figure 5.
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J.1.4.1

Figure &6 shows how ﬁgé, MUXA, and CAS are generated by UB1, RAG is
taken from Qc, MUXA is taken from Qd, and CAS is taken from G of Ub4,
Eoth UB1 and Ub4 are clocked by DRC. Thus RAS, MUXA, and CAS are time
delayed images of LERC, RAS is delayed by 3 dot times, MUXA by 4 dot

times, and CAS by 5 dot times. DMALATCH (output Ra of UB81) is inverted
through U17 to clock video data in U49 during DMA. DMALATCH is L.EC
delayed by one dot time. Thus the falling edge of LBC clocks U49.

Z80A-CPU accesses are initiated through Eﬁﬁé?, which is a combination

of MREG, BA1S, and MUX.  (ZUBUSY indicates the Z80A-CPU has access to
RAMY ., Figure 7 shows how UBl generates ﬁaé, MUXA, and CAS. Note that
CAS is raised before RAS by U81 pulling the preset of UbA4.

The Z8B0A-CPU processor operates with a 3.6816 MHz clock (PHI) resulting
ina 271.6 ns cycle time. The clock frequency is derived from DFREQ, a
2%.7715 MHz signal from the display subsystenm, DFREQ is divided by 7
using a 4 bit binary counter (U513)., The resulting waveform is shaped
by R31 and €84 to obtain a 50% duty cycle, In order to ensure a logic
level of Vcc—-0.6 volts and a sufficiently fast rise time, the active
pull-up provided by RY is used,

The ﬁﬁgﬁﬁﬁ, ﬁUéAER, and MALT signals are not used, 4o EBUSACK and HALT
are not connected and ﬁaéﬁﬁé is pulled high through R47.

Wait states for the ZB0A-CPU are generated by U213, U214, and U317 on
Ml cycles (opcode fetches) and CMOS accesses because the ROM and CMOS
RAOM access times are slower than the normal ZBOA-CPU cycles, The WAIT
signal also synchronizes the operation of the ZBOA-CPU with that of the
CRT controller DMA by suspending the Z80A-CPU during DMAs. (Hee
section 3.4.3.3)
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Because the ZB80A~CPU has limited drive capabilities, the address and
data busses are buffered vusing tristate gates (U711 and U712). Data
lines from the ROMs are buffered by U715, Address bits A8 through Al15
are buffered and latched in U712, This is necessary becauvse glitches

in RAM can occur if the bank is switched while RAS is active. This
could happen when the Z80A-CPU is executing instructions from RAM

because ﬁﬁﬁﬁ and the address are removed at the same time in Ml cycles

(opcode fetches)., Since RAS is active for several dot times after MEMR
is raised (UB1 is clocked by DRC)Y, short RAS signals could be applied
to one bank of RAM if a switch to that bank were made before RAS was

raised, To prevent this problem, ADDRLATCH (the OR of U81 Qd and MUXE)
is active (low) whenever the Z80A-CPU address bus has RAM access, or

while Eaé is active (low).

There are eight 1I/0 devices that the ZBOA-CPU communicates with, The
ZBOA-CPU  I/0 addressing scheme decodes the three most significant 170
address bits, A7-A5, Each I/0 device consists of registers that are
decoded by address bits A4-AD. . 1/0 addresses are allocated as follows:

L/706 ADDRESS (HEX) DEVICE
00 Selftest Register (US15)
20 Keyboard/Printer 80414 data bus buffer ((U314)
21 Keyhoard/Printer 8041A status register (U514)
40 Video 8041A data bus buffer (U710)
41 Video 80414 status register (U710)
6H0 Interrupt Vector Register (U615)
80 Z280A~-510/2 Port A data (U716)
81 I80A-ST0/2 Port B data (U716)
a2 Z80A-510/2 Port A command (U716)
8383 Z804-510/2 Port B command (U716)
Al Datacomm 0CDs (U217, U318, U618, U718)
o Datacomm OCRs (U717, U817)
E0 Dual BRaud Rate Generator (U516)

The interrupt vector register and the selftest register are described
below, The other 1/0 devices are described in their respective

sactions,
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3.1.5.1

There are three devices capable of interrupting the Z80A-CPU: the
video 8041A, the keyboard/printer 8041A, and the Z80A-SI0O/2. The
interrupt vector register (U613) allows the Z80A-CPU to determine which

device is interrupting at any given time, The interrupt lines (URDY,

KRDY, and SINT) for the three devices are 0ORed together (by UIIS
——— — U415) to
form INT, which is connected to the Z80A’s INT input. The
interrupt vector register is polled in the interrupt routine
10 see which device has interrupted.

The 1/0 selector, U216, is disabled when M1 is high and IT0ORQ is low,
This condition occurs during an interrupt/acknowledge cycle of the
Z80A--CPU, Because this system uses polling to determine which device
has interrupted, the selector is disabled during this cycle.

The selftest register, US15, is a write only latch that drives the
selftests LEDs, The terminal selftest is run each time the terminal is
powered on, and it can be run by executing one of the "service keys"
functions, The meaning of the LEDs is shown in table 1. The latch
also has outputs that: control which bank of firmware ROMs is being

addressed (BANK2), reset the video 8041A on hard reset (URESET), and
control the frame rate of the CRT Controller (50/60 Hz).
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Table 1
LED DISPIL.AYED ERRORS
Error description Error code
vt o oton s44a Sest sass satn svee 00t ases sees Sree Gvms Same sete bert ore L E“D,,q._.........m [ ' FDO
0) Selftrest pasﬁed...............................0 00 0 0
1) Z80A-CPU Processor failure.... i 00 0 0 1
2) RAM functional error ... it inariiaaaas, 000 1 0
3) RAM traveling 1’s and 0’s test failed.........0 0 0 1 1
4) Video B8041A selftest failed.......... .., 0 01 00
%) RAM marching 1’s and 0’s test failed..........0 0 1 0 1
6) Keyboard/Printer 8041A selftest failed.,......0 01 1 0
7)Y No character ROM(sS) , .. v i i 001 11
8) Bad firmware ROM 0 (Bee Note 1)...............0 10 0 0
?) CRC error —~ firmware ROM 0. ...... ¢ v vvvvvea 01 0 0 1
10) Bad firmware ROM 1.... ... i v, 001 010
11) CRC error —~ firmware ROM 1........ v v v 01 011
12) Bad firmware ROM 2. ... v i iiaraiiisanac, 0110 000
13) CRC error — firmware ROM 2..........0... a1 1 001
14) Rad firmware ROM 3..... .. it 01110
13) CRC error ~ firmware ROM 3......... ... 01 1 11
16) Bad firmware ROM A. ... i criaeraaa,l 00 00
17) CRC error — firmware ROM A....... vl 00 0 1
18) Bad firmware ROM B....... ... i i, 00 1 0
19) CRC error ~ firmware ROM B......... ... .1 00 11
20) Bad firmware ROM C.. . v vt cininriranerasasl 01 00
21) CRC error -~ firmware ROM C........ .. v vl 01 01
22) Integral printer error.....v v i iraaaaascd 01 10
23) CRC error ~ CMOS RAM. ... v v i il 0001101
24) RAM error -~ nondestructive test....... ... 1 10 0 0
2%) CRC error ~ character ROM 0...... .01 1 001
26) CRC error -~ character ROM 1.,...... .. v vl 1010
27) Port 1 @rror. .. vt aasriaessenaadl 1011
28) Port 2 @rror ... it caasiiisasiaas1 11 00
29) Undefined. . . v i it it ii i 11 008
30) Undefined. ... i vt er i sl 11010
31) Selftest NOT FPUN. . v i i vt rasaasdl 11 101
NOTE 1: Bad firmware can be: bad ID, wrong configuration address, or
no ROM)

NOTE 2: The error codes are binary, 1=LED on, O0=LED off. The LEDs are

placed on the processor board with the most significant bit
being LLED4, and the least significant bit being LEDO, LEDO is
nearest to the rear edge of the board, where the datacomm and
keyboard ports are located.
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3.2 DATACOMM SURSYSTEM
3. 2.1 The datacomm interface consists of a Z80A-SI0/2 (a 1two channel

asynchronous/synchronous communications chip), an I/0 write only latch
(U317) for Optional Control Drivers (0CDs), and buffers (UB11) for
Optional Control Receivers (OCRs)., The ZB0A-510/2 performs serial-to-
parallel and parallel-to-serial data conversion for receiving and
transmitting, performs parity checking/generating, and detects framing
errors, Channel A is used for port 1 (J-6) and channel B is vused for
port 2 (J-35), The ZB0A~-SID/2 contains a three byte receive buffer and
a one byte transmit buffer, Clock selection for port 1 is effected by
U813 and Ffollows the truth table below. Port 2 wuses only an
asynchronous x16 clock.

Port 1 Clock Select

51 80 TxCa RxCa Usage

0 0 8T RT SYNC

0 1 x16 x16 ASYNC

1 0 ST ST CLOCK input
1 1 Hbhlnk Hblnk TEST

The INT line from the Z80A-SI0/2 is latched by an RS flip-flop to
ensure that the ZBOA-CPU acknowledges and services datacomm interrupts

that may occur., This is necessary becavse execution of a RETI (return
from interrupt) dinstruction by the ZB0A-CPU will cause the Z80A-510/2
to deassert its INT line, If a video interrupt is being serviced when

the ZB0A-GI0/2 asserts its interrupt, the RETI from the video interrupt
would cause the Z80A-S10/2 to remove its interrupt,

Motorola MC1488 and MC148%9 (or equivalent) transmitters and receivers
are vsed on the RS-232-C signal lines and on the OCRs and 0OCDs in order
to meet EIA RS-232-C, CCITT V.28, and CCITT V.24 recommendations.

3.2.2 Baud rates are generated from a Dual Baud Rate Generator (a Motorola
K1135K), which is a hybrid circuit containing its own crystal oscil-~
lator (base frequency= 95,0688 MHz). Each channel is programmed inde-
pendently; both channels wmay operate at any of the internally pre-
programmed speeds, The upper nibble of the data byte selects the baud
rate for channel B, and channel A’s speed is determined by the lower
fnibble., The supported baud rates are EXT,, 110, 134.5, 150, 300, 600,
1200, 1800, 2000, 2400, 3600, 4800, and 2600, The base frequency is
buffered to obtain X1 and X2, which are clock signals for the video and
keyboard/printer 80414s, Nne counter of Ublé (a duval 4 bit binary
counter) is clocked by the base frequency of the baud rate generator to
obtain the Terminal Timing and TTLX8 clock signals, which are output on
port 1, The other counter of U616 is used by the keyboard/printer sub-
system, (Bee section 3.3.2)
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KEYROARD/INTEGRAL PRINTER SURSYSTEM

The Keyboard/Printer Interface is controlled by an 8041A slave micro-
processor (US514). The B041A scans the keyboard, passes keycodes to the
Z80A, and rings the bell. The keyboard is scanned every 38 ms, The
80414 also is responsible for reading the character ROMs, formatting
and passing dot information to the Thermal Print Mechanism (TPM), and
controlling the TPM. U414 <an octal tristate transceiver) buffers
lines KEYAO-KEYA7, This bus is used for key scanning signals, printer
status and data transactions between the TPM and the 8041A.

The Keyboard/Printer 80414 interrupts the Z8B0A-CPU whenever the status
of a key changes, during key repeat, or at the completion of a TPM
operation,

Dot data for the TPM is obtained from the character ROM in the fol-
lowing manner. ASCII data for a character (including PSCO, character
set select bit 0) is output on port 1 of the 8041A (PSC1, character set
select bit 1, dis output on port 2, 1line P25, and latched in U317).
When clocked by a signal on line P24, the ASCII data is latched in
U412, and the scan line counter (1/2 of Ub16) is cleared. The char-
acter ROM is now being addressed for the first scan line of dot data

for the current ASCII character. Valid dot data is returned on PFONT,
and latched in US12 when clocked by LRC. LRC is used for the clock
becavse the read can only occur during horizontal blank time, This is

the only time the display subsystem is not using the character ROMs,
The Z80A-CPU processes the dot data fFfor the characters and sends the
required information to the TPM, As the current scan line is read, the
scan line counter is incremented and US12‘s outputs are disabled by
line P23 (the act of disabling US12’s outputs clocks the scan line
counter because CNTRCLK is the inverse of P23‘s state), The next scan
line is thus addressed on the character ROM and read when LRC clocks
the latch (U312),

DISPLAY SURSYSTEM

oos ete vons sa0n emes Bumt dome vise Sets sebe ouy sume sevw sibs Sves sres bevs

All of display allocated RAM is seqgmented into 128 (or 2%56) byte blocks
on 128 (or 256) byte boundaries; the low 7 bits are zero for the first
address in the block. One or two of these blocks contain all of the
information necessary for one character row, This ipcludes ASCII
codes, hardware enhancement information, and software enhancement
information, If two blocks are needed to describe a character row,
they must be contiguous and start on a 256 byte boundary. There are
five types of bytes that occur in a character row block, an ASCII
character (1 byte), two software enhancement bytes (the two bytes
always occur in an ordered pair), and two hardware enhancement bytes,
The table below shows the definitions of each byte’s bit positions,
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DISPLAY MEMORY RBYTE TYPES
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Software RBytes
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Hardware Rytes
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Field Edit Types

0 = Unrestricted 8 = Integer/+ill

1 = Alphabetic 9 = Gigned decimal/fill
2 = Upper case alphabetic A = Implied decimal/fill
3 = Alphanumeric B = Numeric

4 = Integer €C = Currently unused

3 = U,5, Signed Decimal D = Currently unused

6 = Implied decimal E = Currently unused

7 = Constant F = Currently unused

Enhancement Type Abbreviations

EL
EOL
CHAR SET
HE
v
MDT

hlinking NDT
end of line NHS
character set REGQ’D
halfbright SEC
inverse video UL
modified data tag

non-display terminator
no half-shift

required

security (no display)
underline

io# oW o# uou
ioH# R
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The first 8 bytes of each block contain flags, pointers, and a crunched
block address (described in section 3.4.3.2), The firmware maintains a
linked list of the row start addresses of the character row blocks., It
is this sequencing of character row blocks that makes up the terminal
display.

The heart of the Display Subsystem is the CRT Controller (CRTC), a
National DP8367N. The CRTC generates all timing and contral necessary
for terminal display. This includes the horizontal and vertical blank
signals, the scan line counters, the dot clock and all clocks needed by
the line buffers and dot shift registers,

An  B041A provides the intelligent interface between the ZB80A-CPU and
the CRTC, The 8041A does the following: provides the CRTC with row
pointer information, controls the cursor position hardware, determines
the blink rate for both the cursor and the blinking enhancement, and
blanks the screen upon request. The duty cycle For the blink rate of
the cursor is H0X (a period of 400 ms), while the blinking enhancement
has a B3% duty cycle (a period of 800 wms),

The Video 8041A interrupts the ZB0A-CPU every frame near the beginning
of Vertical Rlank. The ZB0A-CPlU is permitted at this time to give the
8041A dinformation affecting the next video frame. This information may
be a new cursor position, 26 row start pointers for the next frame, a
command to turn video off, a command to turn video on, a start selftest
command, or a no change in frame command. If the Z80A-CPU is servicing
another interrupt when a video interrupt occurs, the video 8041A will
time out, remove its interrupt, an assume no change in frame,

The row start pointers consist of a single byte that is a crunched
block address, This 1is possible becauvse the lower 7 bits of the
address are "0‘s" (all blocks begin on 128 byte boundaries) and the
most significant bit is a "1" (all RAM is located in the upper 32K of
the address range), Thus, a single byte contains the necessary
information for the block address,
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3.4.3.3 While a character row is heing displayed, the CRT Controller is addres-

sing display memory for information for the next character row to be
displayed. This display memory access (DMA) also performs RAM refresh,
The CRT Controller performs its display memory addressing during lines
0, 4, and 8 of the fifteen scan lines of a character row. To obtain
all of the data for the longest possible line, 240 bytes of RAM must be

addressed. U77 decodes the scan line counter outputs, from which LC04B

is generated., When LC048 is active, U94 turns on MUXE, which gives the
CRTC access to memory.

Since the CRTC reads 80 sequentially addressed bytes at a time, and it
must read 240 bytes per character row, 3 pointers are passed to the
CRTC per row, The 8041A is given a single pointer per character row by

the ZB0A-CPU (See section 3.4.3.1), This address pointer plus 8 is
latched in U779 and U89, (The wvalue 8 is added becavse the first 8
bytes of a block do not contain character data), As the scan line

counter rolls to 0, but during horizontal blank, +this value is loaded
into the CRTC (the load signal is generated by UB4 and UBS), and 80

bytes of RAM are addressed by the CRTC. The 8041A is interrupted

during the CRTC load sequence by L.C048, This informs the 8041A that
the next pointer will be needed. To obtain the next pointer the 80414
adds 80 to the original address pointer and latches the new value in
U7% and U89, The new valuve is loaded into the CRTC on scan line 4, 80
bytes of RAM are addressed, and the 80414 is interrupted again, This
time the 80414 adds 160 +to the original address pointer and latches
this in U792 and U89, n scan line 8, the CRTC is loaded with this
valve and 80 bytes of RAM are addressed. This sequence is repeated for
each character row, The 3 lowest bits of the row start pointer are 0
(tied to ground) becavse the initial value was incremented by 80 or
160; the three least significant bits are not needed to represent these
numbers,

The 8041A must be synchronized with the CRTC so the correct pointers

for the current row are passed to the CRTC. This is accomplished by
monitoring LC048 and the VUSYNC output of the CRTC, The microcode for
the 8041A knows how many interrupts per frame LC048 generates. When

USYNC becomes active, the interrupts are counted and when the approp-
riate number for the frame rate (50 or 60 Hz) have occurred, the next
interrupt will be for the first scan line of the first row of the next
frame, The CRTC and the B0414 are then synchronized with each other
and the addressing sequence described above is performed.
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3.4.3.4

3.4.4.1

If the ZB0A-CPU attempts to access RAM during scan lines 0, 4, or 8, it
i% put into wait states by VWAIT (video wait), This means the Z80A-CPU
is locked out of system/display RAM about twenty percent of the time,
However, VWAIT is the logical AND of the following conditions: RAM is
being accessed (state of BA1S), the CRTC is accessing RAM (state of
MUXE), and the ZB0A-CPU is attempting to access RAM (state of MEMR).
Thus, the Z80A-CPU is not prevented from making ROM or I/0 operations

during video access to RAM,

The character row information is contained in a byte-serial format, and
is read sequentially by the CRT Controller. The sequentially addressed
bytes are latched in U49, which is clocked by DMALATCH. The bytes are
then decoded ope at a time by U1S, U117, U18, U25, and U27. Bytes
decoded as software enhancements are discarded, hardware enhancement
bytes (video enhancements) are latched in U3% and held for subsequent
ABSCII codes, and character set select bits are latched in U28, By tes
decoded as ASCII codes cause two 80 byte shift registers to be clocked,
one clocking in the ASCII code itself (UZ?9), the other shift register
(U38) clocking in parallel the last hardware enhancement byte latched.
It is in this way that a single enhancement byte stored in a character
row block propagates to the end of the block.

Once 240 bytes of RAM have been addressed and decoded, shift registers
uUz29 & U38 contain either 80 new bytes or fewer than B0 new bytes for
the next row, The shift registers must be justified if they do not
contain 80 new bytes. For instance, if 10 ASCII bytes have been clock-
ed into U29, these bytes must be the first 10 bytes to be clocked out
(into the line buffers) if they are to be displayed as the first 10
characters of the next row on the CRT, Justification of the data in
u28 & U39 is accomplished as follows:

The REC <(recirculate) signal from the CRTC is input on bit Al of U38;
the state of this bit at the output is uvsed to determine when U229 & U38

are justified (Full), At the start of a new row, U38 contains all
"0’s" for bit Al because REC was low during scan Jline 15 of the
previocus row (See section 3.4.4.2), A "1" is clocked into bit Al on
the first clock of the next row, so this "1" is coincident with the

first byte (ASCII and its enhancement, as U29 & U388 are clocked
together) of the next row. When the "1" appears at the output of U38,
the shift register is full and the clock signal (LBCDEL) is disabled by
JUSTIFIED. If there are fewer than B0 new bytes, U38B is filled with
enhancement bytes that have only the SEC (security) bit set. The EOL
(end of line) enhancement bit (an "“E1" Hex enhancement byte is always
present at the end of a logical row) sets the flip-flop comprised of
U25 (gates on pins 1 & 13) which sets the SEC bit (via U211 pin 6) and
clears all other enhancements (U39 is cleared). Thus, characters after
an "El1" are clocked into U2? to justify the row, but are not displayed
becavse the SEC bit is set. Justification must take place before scan
line 15, so scan line 13 was chosen,
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3.4.4.2

3.4.5

The line buffers (U210 & U37) recirculate data on the first 14 scan
lines (REC is high) and load the data for the new character row on the
last scan line (REC is low)., The 80 bytes in U29 & U38 are transferred
to U210 & U37 on the fifteenth scan line of the row currently being
displayed. The 1line buffers then contain all of the ASCII codes and
enhancements for the next row, The ASCII codes are output and latched
in U310, which is clocked by LCG, for character ROM addressing. The
character set select bits and scan Jlines are latched in U311 (See
section 3.4.5)., Hardware enhancements are latched in U35 and then U34,
The one character time delay introduced by U34 is necessary because the
dots from the character ROMs are latched one character time after they
were addressed; the delay synchronizes the dots with the appropriate
enhancement, The data in the line buffers is recirculated so the dots
for each scan line may be addressed.

The character ROMs (U410 and U411) are addressed by the ASCII codes
from U310, and by the character set select bits and scan line counter

outputs from U311, See the memory map below. Each character’s scan
line segment is stored in ROM as an 8-bit word. A "O0" stored in the
ROM indicates a dot is present. Usuvally, seven of the bits are used
for character dots, while the eighth is vused for specifying half-
shifting of the character dots, For character sets requiring the full
width of a character cell (9 dots), all eight bite are used for char-
acter dots, the first dot being duplicated to yield nine dots, This

does put a constraint on the way full width character sets are defined,
but the 26454 compatible line drawing set and large character set do
not suffer from this drawback.

Character ROM Address Map

RIT CONTENTS

0-3 wcan lines

410 ASCII character

11, &1 character set select

The data from the character ROMs is serialized by two four bit parallel
access shift registers, US10 and US11, For characters wusing 7 dot
positions, the data is clocked on the rising edge of DRC in U313, I+
half-shifting of dots is vsed, the data is clocked on the falling edge
of DRC in U314, To obtain 9 dot characters, the Qd output of U511 is
veed for the first dot, while the rest of the dots are taken from Qd
and clocked through U212, Decoding of 9 dot, 7 dot, or & dot half-
shifted data is done by U312, The selector inputs are NINEDOT, LODAD,
and HALFSHIFT. The waveform of the dotstream from U312°s output is
shaped by the circuit of Q1. The effect of this circuit is to stretch
the trailing edge of the dots to make a better looking character on the
CRT. The data is then synchronized with the hardware enhancements from
the U34, and sent to the sweep PCA for display.
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The character ROM data is also addressed by the keyboard/printer 8041A

for the TPM, The dot data is sent in parallel to U512 for use by the
TPM, (See section 3.3.2)

The terminal display containsg 26 rows of 80 columns, The last two
character rows are used for soft keys and error messages, Each char-
acter occupies a nine dot by fifteen scan line cell, The entire

screen, then, contains 390 scan lines, and 720 dot columns. The dot
frequency of 2%.,7715 MHz (38.8 ns) is controelled by Y1, making a char-~
acter rate of 2.863 MHz (349 ns). The horizontal scan frequency is
24,9 KHz (40.16 wus), because horizontal blanking takes 3% character
times (12,24 vs) in addition to the 80 character times that are dis-
played. To refresh the CRT at S0 or 60 Hz, extra scan lines are added
for G0 Hz refresh instead of changing the horizontal sweep freguency.
Thus, there are 415 scan lines for 60 Hz, and 498 scan lines for S50 Hz.
The AC vertical centering used by the sweep PCA effects a final con-
straint in the raster control circuitry. To implement these functions,
each frame has the following states:

6L ~ Starting Scan lLines
Six scan lines are used after vertical retrace to stabilize the
display.

ACTIVE VIDEQ - Video Display
The character field consists of 390 scan lines, 26 character rows

of 15 scan lines per row,

ESL. ~ Extra Scan Lines
38 extra scan lines are added for S0 Hz CRT refresh before vert-
ical retrace for S50 Hz. None are added for 60 Hz refresh,

VR ~ Vertical Retrace
The vertical retrace period is 19 scan lines for 60 Hz and 64

scan lines for 50 Hz.

Figure 1 shows a diagram of the states in each frame.
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4.0 GLOSSARY OF SIGNAL NAMES

NOTE: All names listed below are defined for the positive sense of the
signal (active high). If a bar appears above the label on the
schematic, the signal is active low,

0K chip enable for ROMO

0oKa2 chip enable for ROMA

8K chip enable for ROM1

8K2 chip enable for ROMR

16K chip enable for ROM2

16K2 chip enable for ROMC

24K chip enable for ROM3

A1S-A0 vnbuffered address lines from the Z80A-CPU

ADDRLATCH controls latching of the upper B address bits (see
section 3.1.4.2)

RA1S5-RBAG buffered address lines from the Z80A-CPU

RATRET backup battery return line

BATTERY backup battery Vcc

REILL ;zggifered bell signal from the keyboard/printer

BLINKING CURSOR complete blinking cursor signal

BLRATE rate of blinking enhancement

CAS dynamic memory column address strobe

CAaGt,2 CAS1 is for U41-048, CAS2 is for US1-USS8

CNTRCLK clock signal for one counter of U616, controlled by

the keyboard/printer 8041A

CNTRCLR clear signal for one counter of Ublé, controlled by
the kevboard/printer 8041A
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CONFIG
CURBLINK
CURSOR
D7-DD

DFREQ

DMAL.ATCH

poTH

pOTS

DRC
FULLERIGHT

GND

HALFBR IGHT
HALFSHIFT
HELANK
HORDR

IEQ

INT

TORG

JUSTIFIED

KREL.L

KEYAL~AD
KEYACT

KRDY
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CMOS RAM chip enable

cursor blinking signal

cursor signal,

active during part of scan line 13

unhuffered data lines from the Z80A~CPU

buffered 25.7715 MHz signal from the CRTC, from
which PHI is obtained (inverse of DRE)D

clock signal for line buffer U49 (see section

3.4.4.1)

character ROM data bit 8, used to select half-
shifting of dots within a character cell

serial video data line

buffered dot rate clock (25.7715 MHz), from the CRTC
full-bright video data

signal and power ground

half-bright video data

half-shift dot data

horizontal blanking signal

horizontal drive signal

Z80A~SI10/2 interrupt enable output

Z80A~CPU interrupt request input

Z80A~CPU input/output request line

indicates when

(justified)

line buffers U3B and U229 are full

buffered bell signal that drives the speaker in
the keyboard housing

key address

status of selected key

keyboard/printer 8041A maskable interrupt output
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LBCDEL

L.C048
LC13

..CG

MA14-0

MEMR

MRD
MRE®

MUXA

MUXIx

NHS

NINEDOT
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line buffer clock, active at the character rate
frequency and inactive during horizontal blank

delaved line buffer clock, lags LBC by about 4 dot
times

indicates scan lines 0, 4, and 8

indicates scan line 13

latch character generator address, active at the
character rate frequency, uvsed to clock the latches
(U310 & U311) for character ROM addressing

line frequency, selects a frame rate of 350 or 60 Hz

clocks NINEDOT and HALFSHIFT latches and selects
the type of dot data displayed (see section 3.4.35)

line rate clock, active at the scan line frequency

load video (dot) shift register, active at the
character rate frequency, during video time

Z80A-CPU machine cycle one, indicates an OP code
fetch cycle

multiplexed address lines, video or processor ac—
cess is determined by the state of the 4 selectors
Us10, U611, U6E, and U9

ZB0A-CPU memory request, active on all memory
accesses except during refresh time

memory read, both MEMR and RD are active

Z80A~CPU memory reqguest, this indicates that there
is a valid address on the bus for memory operations

multiplex address, controls the RAM address
multiplexers

enables the video address bus multiplexers on scan
lines 0, 4, and 8

no half—~ghift

display all nine dots of a character cell
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NMI Z80A~CPU non maskable interrupt request input
PASCITE~0 character RDOM ASCIT character address
PONTL1-0 TPM control lines
PCS1-0 character ROM character set select bits

PDATA7~0/KEYA7-AD  TPM data bus

PDWN CM0OS mermory chip enable
PFATL power fail signal from the power supply
PFONT?7 -0 dot data for one scan line of one character, fromM

the character ROM

PHI clock signal for the ZB0A-CPU, 33,6816 MHz

PHIV buffered PHI

PRD TPM, printer read

PHSCAN3Z~0 character ROM scan line address

PSEL TPM, printer select

PUWR TPM, printer write

RAS dynamic memory row address strobe

RD Z80A~CPU read signal

RE.C line buffer recirculate enable

RESET main reset signal line

RFSH Z80A-CPU memory refresh line Note: not vused for
refresh control, but for other timing

ROMD7-D0O ROM data lines

SHAUD baud rate generator address strobe

SCAN3-0 unbuffered TPM scan line address, from Ub16

SELHRIL. select blinking enhancement

SELIV select inverse video enhancement
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SELND
SELUL
SEXT
SINT
HSIVREG
SKEYERD
$0CD

S0CR

8510
SUBD7-DO
SVID
VELANK

VERUSY

VERDR
VaFF
VRDY
URESET

VWAIT

WATT
WE
WR
X1
X2

ZRUSY

ZZRAM

13220-91097/27
REV  APR-03-81

select non display (security)

select underline enhancement

selftest register clock

latched Z8B0A~-510/2 interrupt reguest (output?
interrupt vector register chip enable
keyboard/printer 8041A chip select

datacomm optional control driver latch clock

datacomm optional control receiver register chip
enable

Z8046-510/2 chip enable
keyboard/printer 8041A port 1
video 8041A chip select
vertical blanking signal

video RAM multiplexer busy, prevents the Z80A-CPU
from switching the address multiplexers

vertical drive signal

video off

video ready, video 8041A maskable interrupt ouput
video reset

video wait, suspends ZB0A-CPU RAM access during
video RAM access

Z80A-CPU wait input

dynamic memory write enable
Z80A~CPU write signal

clock for both B04lAs, 5.0688 MHz
clock for both 8041As, S5.0688 MHz

ZB0A-CPL RAM multiplexer busy, prevents video from
switching address multiplexers

Z80A-CPU to RAM, controls the direction of data
flow through US9, the RAM data transceiver
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Replaceable Parts

Reference HP Part |c Q . Mfr
. g t Description Mfr Part Number
Designation | Number (P Y scriptio Code
02620-60097 | 1 PROCESSOR ~ 26244 284810 0262060097
C1 0160-4554 7 /2 CAPACITOR-FXD .01UF +-20% S0UDC CER 28480 0140-4554
ca 01604554 7 CAPACITOR-FXD ,01UF +~-20% S0VDC CER 28480 0160-4554
c3 0160-4554 7 CAPACITOR-FXD . DIUF +-20% S0VUDC CER 28480 0160-4554
ca 0160-4%554 7 CAPACITOR-FXD ., 01UF +-20% S0VDC CER 28480 0160-4554
Cs 01160-4554 7 CAPACITOR-FXD ,0I1UF +-20% S0VUDC CER 28480 01460-45%54
cé 01604787 8 2 CAPACITOR-FXD 22FF +-5Z 100VUDC CER 0+-30 28480 01460~4787
c? 0160-4554 7 CAPACITOR~FXD .01UF +-20% S0VDC CER 28480 0160-4554
c8 0180-2879 7 2 CAPACITOR-FXD 22UF+50-10% 25VDC Al. 28480 0180-2879
co 0160~4%57 0 20 CAPACITOR-FXD .1UF +-20% SO0VUDL CER 16299 CACDAX7RI04MON0DA
c10 01604808 L} 27 CAPACITOR~-FXD 470GPF +-5% 100VUDC CER 28480 0160-4808
C11 0160-4557 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 16299 CACO4AX7R104M050A
€12 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VUDC CER 28480 0160-4554
c13 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VUDC CER 28480 0160-45%54
C14 0160~-4554 7 CAPACITOR~FXD .01UF +-20% S0VDC CER 20480 0160-4554
C15 1160-4554 7 CAPACITOR-FXD .DIUF +-20% S0VUDC CER 28480 0160-45%4
C1é6 0160-4%54 7 CAPACITOR~FXD . 01UF +~20% S0VUDC CER 28480 0160-4554
C17 0160-4554 7 CAPACITOR-FXD . DIUF +-20% S0VUDLC CER 28480 0160-4554
c18 0160-4554 7 CAPACTITOR~-FXD .01UF +-20% S0VDC CER 20480 01460-4554
c19 0160-4554 7 CAPACITOR-FXD .0I1UF +-20% S0VDC CER 28480 0160-4554
ca0 01604554 7 CAPACITOR~FXD .01UF +~-20% S0VUDC CER 28480 0160-4554
c21 0160-4554 7 CAPACITOR-FXD . DI1UF +-20% S0VDC CER 268480 0160-4554
caz 01604808 4 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 01460-4808
ca3 0160~-4557 0 CAPACITOR-FXD ,1UF +-20% S0VDC CER 16299 CACDAX7R104M0S0A
Cco4 0180~2879 7 CAPACITOR-FXD 22UF+50-10% 25VDC AL 20480 0180-2879
cas 91802881 1 3 CAPACITOR-FXD 10UF+50-10% S0VUDC AL 28480 ni180-2881
Cc26 0160-4%5%54 7 CAPACITOR-FXD ,01UF +-20% 50VDC CER 28480 0160-4554
caz 0160~4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 0160-4%54
c28 01604554 7 CAPACITOR-FXD .01UF +~-20% S0VDC CER 26480 01604554
cae 0160-4554 7 CAPACITOR-FXD ., Q1UF +-20% S50VDC CER 28480 0160~4%54
€30 0160~4554 7 CAPACITOR-FXD ,01UF +-20% S0VUDC CER 28480 01604554
C31 0160-4554 7 CAPACITOR-FXD .0IUF +-20% S0VDC CER 268480 D160-4554
c32 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VUDC CER 20480 0160-4554
C33 0160-4%54 7 CAPACITOR-FXD ., 01UF +-20% S0VDC CER 20480 0160~-4%554
€34 01560~-4554 7 CAPACITOR-FXD . 01UF +-20% S50VDC CER 28480 01604554
C3%5 N1460-4554 7 CAPACITOR-FXD ., 0lUF +-20% S0VDC CER 28480 0160~-4554
C36 0180-26881 1 CAPACITOR-FXD 10UF+50-10% S0VDC Al 28480 0180-2881
c37 01680-2881 1 CAPACITOR-FXD 18UF+50-10% S0VUDC AL 26480 0180-2881
€38 0160-4554 7 CAPACITOR~FXD .01UF +-20% SOVDC CER 28480 0160-4554
c39 0160-4554 7 CAPACITOR~FXD .01UF +-20% S0VUDC CER 28480 0160-4554
Ca0 01604554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4554
Cca1 0160-4554 7 CAPACITOR-FXD . 01UF +-20% S0VDC CER 28480 0160-4554
ca2 01604554 7 CAPACITOR-FXD ,01UF +-20% 58VDC CER 268480 01604554
43 0160-4554 7 CAPACITOR~FXD ,01UF +-20% %S0VUDC CER 28480 0160-4554
CA4 01604554 7 CAPACITOR-FXD .01UF +-20% S8VDC CER 268480 01460~4554
C45 0160-4808 4 CAPACITOR~FXD 470PF +-5% 100VUDC CER 28480 0160-4808
Cas 0160-4554 7 CAPACTITOR~FXD .01UF +-20% S0VDC CER 268480 0160-4554
ca7 0160-4808 4 CAPACITOR-FXD 470PF +-5% 100VUDC CER 28480 0160~-4808
Ca8 01604808 4 CAPACITOR-FXD A70PF +~5Z 100VDC CER 284890 0160~-4808
Ca9 0160-4808 4 CAPACITOR-FXD 470PF +-5% 100VUDC CER 28480 0160-4818
cS50 01604557 0 CAPACITOR-FXD .1UF +-20% 50VUDC CER 16299 CACOAX7R104M0OS0A
(43 0160-4557 0 CAPACITOR-FXD ,1UF +-20% S0VDC CER 16299 CACD4AX7R104M0S DA
cuHe 01604557 0 CAPACITOR-FXD .1UF +-20% S50VUDC CER 16299 CACO4X7R104M0OS0A
c53 0160-4557 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 1629% CACDAX7R104M050A
CS4 01604557 0 CAPACITOR-FXD ,1UF +-20% S50VUDC CER 16299 CACOAX7R104MO50A
01511 0160-4557 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 16299 CACDAX7R104M0%0A
c5é6 0160~-4%57 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 146299 CACBAX7R104M0S0A
cS57 0160-4557 0 CAPACITOR-FXD ,1UF +-20% S0VDC CER 146299 CACDAX7R104MDEI0A
(1) 0160—-4%54 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 268480 0160-4554
c59 01604554 7 CAPACITOR-FXD .DIUF +-20% S0VDC CER 263480 0160-45%54
60 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0UDC CER 28480 014604554
[of:3] N160-4%554 7 CAPACITOR-FXD ,DIUF +-20% S0VUDC CER 28480 0160~-4554
Cée2 01604557 0 CAPACITOR-FXD .1UF +-20% S50VDC CER 16299 CACDAX7R104M0S50A
Cé63 01460-4808B 4 CAPACITOR-FXD 470PF +-5% 100VDC CER 203480 0160-48308
co64 0160~4508 4 CAPACITOR-FXD 470PF +-5% 100VDC CER 26480 0160-4808
[o-%) N160-4808 4 CAPACITOR-FXD 470PF +-5X% 100VUDC CER 20480 0160-4808
Cob 01604557 0 CAPACITOR~FXD .1UF +-20% S0VDC CER 16299 CACO4X7R104MON0A
£67 0160-4%54 7 CAPACITOR-FXD .DLUF +-20% S0VUDC CER 28480 0160-4%554
Co8 0160-4%557 0 CAPACITOR-FXD ,1UF +-20% S0VDC CER 16299 CACD4AX7R104M0OS0A
c69 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4%54
c70 01560-4557 0 CAPACITOR-FXD ,1UF +-20% S0VDC CER 16299 CACBAX7R104M0OS0A




Replaceable Parts

Reference HP Part |c e Mfr
; A r Mfr Part Number
Designation | Number |O Qty Description Code

c71 0160-4557 0 CAPACITOR~-FXD ,1UF +-20% S0VDC CER 16299 CACO04X7R104M0OS0A
c72 0160-4554 7 CAPACITOR-FXD .D1UF +-20% S0VDC CER 28480 0160-4554
c73 01604557 0 CAPACITOR-FXD ,1UF +-20% 50VDC CER 16299 CAC04X7R104M050A
c74 0160-4554 7 CAPACITOR-FXD ., 01UF +-20% SO0VUDC CER 28480 0160-4554
c7% 0160~-4557 0 CAPACITOR-FXD .1UF +-20% 50VUDC CER 16299 CACOAX7R104M050A
C76 0160-4554 7 CAPACITOR~FXD .D1UF +-20% 30VUDC CER 28480 0160-4554
c77 0160-4557 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 16299 CACO04AX7R104M050A
c78 01604557 0 CAPACITOR-FXD (1UF +-20% S0VDC CER 16299 CACDAX7R104M05 DA
c79 01604554 7 CAPACITOR-FXD ,G1UF +-20% 50VDC CER 28480 01604554
caeo 0160-4554 7 CAPACITOR-FXD . B1UF +-20% S0VDC CER 28480 0160-4554
cat 0160-4%554 7 CAPACITOR-FXD .01UF +-20% 50VDC CER 28480 0160-4554
cez2 0160-4554 7 CAPACITOR-FXD .D1UF +-20% S0VDC CER 28480 0160-4554
ca3 0160—-4801 7 2 CAPACITOR-FXD 100PF +-8% 100VDC CER 28480 0160-4801
c84 0160-4808 4 CAPACITOR-FXD 470PF +-5% 100VDC CER 283480 0160-4808
cas 0160—-4554 7 CAPACITOR-FXD .01UF +-20% S0VUDC CER 28480 0160-4554
€8s 0160-4554 7 CAPACITOR~FXD . D1UF +-20% S0VDC CER 28480 0160-4554
ca7 0160-4808 4 CAPACITOR-FXD 470PF +-5%Z 100VDC CER 20480 01608-4808
cas 160-4808 4 CAPACITOR-FXD 470PF +-5% 1D0VUDC CER 28480 0160-4808
ca9e 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VUDC CER 28480 0160-4554
coo 0160-4554 7 CAPACITOR~FXD . D1UF +-20% S0VDC CER 28480 0160-4554
Co1 0160-4554 7 CAPACITOR~FXD ,01UF +-20% S0VDC CER 26480 01604554
cy2 0160-4554 7 CAPACITOR-~FXD . D1UF +-20% S0VDC CER 28480 0160-4554
Co3 0160-4%554 7 CAPACITOR-FXD .01UF +-20% S0VUDC CER 28480 0160-4554
C?4 D160-4554 7 CAPACITOR-FXD . B1UF +-20% S0VUDC CER 28480 0160-4554
CPs 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 01604554
C?6 0160-4554 7 CAPACITDR~-FXD . D1UF +-20% S0VUDC CER 28480 0160-4554
o7 0160-4%554 7 CAPACITOR-FXD ,01UF +-20X S0VUDC CER 28480 01604554
co8 0160-4554 7 CAPACITOR-FXD .D1UF +-20% S0VUDC CER 28480 0160-4554
Coe 4160-4808 4 CAPACITOR-FXD 470PF +-5% 100VUDC CER 28480 01460-4808
C100 0160-4808 4 CAPACITOR-FXD 470PF +-5% 108VUDC CER 28480 0160-4808
C101 0160-4608 4 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 01604808
ci02 01604808 4 CAPACITOR-FXD 470PF +-35% 100VDC CER 28480 0160-4808
C103 0160-4808 4 CAPACITOR~FXD A70PF +-5% 100UDC CER 28480 0160-4808
C104 0160-4554 7 CAPACITOR~-FXD . 81UF +-20% S0VDC CER 28480 0160-4554
€105 01604554 7 CAPACITOR-FXD .81UF +-20% 50VDC CER 284480 01460-4554
ci106 0160-45%4 7 CAPACITOR-FXD .O01UF +-20% S0VDC CER 28480 0160-4554
C107 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4554
cio8 0160-4554 7 CAPACITOR~FXD . D1UF +-20% S0VDC CER 28480 0160-45%54
C109 0160-4554 7 CAPACITOR-FXD .01UF +-20X% S0VDC CER 28460 0160-4554
C110 0160-4554 7 CAPAUITOR-FXD .0D1UF +-20% S0VDC CER 28480 0160-4554
ci11 0160-4808 4 CAPACITOR-FXD 470PF +-5%Z 100VDC CER 28480 0160-4808
ci112 0160-4554 7 CAPACITNR-FXD . D1UF +-20% %0VDC CER 28480 01460-4554
c113 0160-4808 4 CAPACITOR-FXD 470PF +-3% 100VDC CER 28480 01604808
C114 B160-4808 4 CAPACITOR~FXD A70PF +-5% 100VUDC CER 28480 D160-4808
G115 0160-4808 4 CAPACITOR-FXD 470PF +-%5%Z 100VDC CER 268480 01460-4808
C11é6 01604554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4%554
C117 0160-4554 7 CAPACITOR-FXD ,01UF +-20% 50VDC CER 28480 0160-4554
Ci118 D160-4554 7 CAPACITDR-FXD . D1UF +-20% S0VUDC CER 28480 0160-4554
c119 01604554 7 CAPACITOR-FXD .01UF +-20% 50VDC CER 284810 0160-4554
c120 H160-4554 7 CAPACITOR-FXD . 01UF +-20% S0VDC CER 283480 01460~-4554
ci2t 01604787 8 CAPACITOR~FXD 22PF +-5% 100VUDC CER 0+-30 28480 01460-4787
ci122 0160-45%54 7 CAPACITOR-FXD . D1UF +-20% S0VDC CER 28480 0160~-4554
Cc123 0160~4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4554
C124 01604554 7 CAPACITOR-FXD .D1UF +-20% S0VUDC CER 284890 0160-4%554
c12% 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 01604554
Ci26 0160-4554 7 CAPACITOR-FXD ,D1UF +-20% S0VDC CER 28480 0160-4554
€127 0160—~4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 01460-4554
£128 0160-4554 7 CAPACITOR-FXD . 01UF +-20% S0VUDC CER 28480 0160-4554
c129 01604554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 0160-4554
C130 6160-4808 4 CAPACITOR-FXD 470PF +-5% 1D00VDC CER 28480 01460-4808
€131 0160-4808 4 CAPACITOR-FXD 470PF +-8% 100VUDC CER 28480 01604808
€132 0160-4808 4 CAPACITNR~FXD 470PF +-5% 100VUDC CER 28480 D160-4808
C133 01 60-4808 4 CAPACITOR-FXD 470PF +~5%Z 100VDC CER 28480 0160-4808
C134 0160-4808 4 CAPACITDOR-FXD 470PF +-5X 100VDC CER 28480 0160-4808
Cc135 0160-4808 4 CAPACITOR-FXD 470PF +-5% 100VUDC CER 28480 0160-4808
C136 0160-4801 7 CAPACTITOR~FXD 10BPF +-5% 100VDC CER 28480 0160-4801
€137 0160-4554 7 CAPACITOR~-FXD ,01UF +-20% S0VDC CER 28480 0160-4554
Cc138 0160-4554 7 CAPACITOR-FXD .01UF +-28% S0VUDC CER 213480 0160-4554
CRrR1 1901-0050 3 8 DIODE-SWITCHING 80V 200MA 2NS DO-3%5 28480 1201-0050
CR2 1901-0050 3 DIODE~-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
CR3 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 284890 19201-0050
CR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3%5 28480 1981~-0050
CRS 1901-0050 3 DIODE~SWITCHING 80V 200MA 2NS DO-35 28480 1901~0050
CRé6 1901-00%50 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
CR7 19020976 4 35 DIODE-ZNR 14.5V PD=5W TC=+,088% IR=5UA 11961 1.58E18C
CR8 1902-0976 4 DIODE-ZNR 14,5V PD=5W TC=+, 088X IR=5UA 11961 1.598E18C
CR? 1990-0622 2 1 LED~-LAMP ARRAY LUM-INT=200UCD 28480 1990-0622
CR10 1901-0050 3 DIDDE-SWITCHING BOV 200MA 2NS D0O-3%5 28480 1901-0050




Replaceable Parts

Reference HP Part |c — Mfr
. A Description Mfr Part Number

Designation | Number |D Qty criptio Code

CR11 1901-0050 3 DINDE~-SWITCHING 308V 200MA 2NS DD-35 28480 1901-0050
CRi12 1902-0976 4 DIODE-ZNR 14.5V PD=5SW TC=+,088% IR=SUA 11961 1.58E£18C
CR13 1902-0976 4 DIODE-ZNR 14.%5V PD=5SW TC=+,088B% IR=SUA 11961 1.58E18C
CR14 1902-0976 4 DIODE-ZNR 14,5V PD=5W TC=+,088% IR=5UA 11961 1.58E18C
I 12515500 9 2 CONNECTOR 26-PTN M POST TYPE 28480 1251-5500
J2 12351-5521 4 1 CONNECTOR 9-PIN M POST TYPE 26480 1251-5521
J3 12%51~-5520 3 1 CONNECTOR 7-PIN M POST TYPE 28480 1251-5520
J4 1251-5499 G 1 CONNECTOR 16~-PIN M POST TYPE 28480 1251-5499
IS 1251-5500 9 CONNECTOR 26-PIN M POST TYPE 28480 1251-5500
Jé 12515828 4 1 CONNECTOR S0-PIN M POST TYPE 28480 1251-5828
[*}] 18%54-0019 3 2 TRANSISTOR NPN SI TD-18 PD=340MU 28480 1854-0019
Qa2 1854-04567 S 2 TRANSISTOR NPN 2H4401 SI T0O-92 PD=310MW 03508 2N4401
Q3 1854-0019 3 TRANSTISTOR NPN SI TD-18 PD=360MW 28480 18%54--0019
Q4 1854-0467 S TRANSISTOR NPN 2N4401 SI T0-92 PD=310MW 03508 2N4401

[} 1853-0281 9 1 TRANGISTOR PNP 2N2907A ST TD-18 PD=400MW 04713 2N2907A
R1 07570449 b 1 RESISTOR 20X 1% .12%W F TC=0+-100 24546 C4-1/8-T0-2002~F
R2 0698-3156 2 1 RESISTOR 14.7K 1% ,125W F TC=0+-100 24544 C4-1/8-T0~1472F
R3 0683-4715 0 4 RESISTOR 470 S% .25W FC TC=~400/+600 01121 CB4715
R4 0683-4715 0 RESISTOR 470 5% .25W FC TC=-400/+600 01121 CB4715
RS 0683-1025 9 7 RESISTOR 1K 5% ,25W FC TC=-400/+600 01121 CR1025
R6 01683~-472% 2 11 RESISTOR 4.7K 5% ,29W FC TC=-400/+700 01121 CBA72%
R7 0683-221% 1 1 RESISTOR 220 5% .25W FC TC=-400/+600 01121 CB221%
RB 0683-4725% 2 RESISTOR 4.7K %% .2%W FC TC=~400/+700 01121 CBA72%
R9? 0683-4715 (1] RESISTOR 470 S%Z .25W FC TC=-400/+600 01121 CBAa71S
R10 06834725 2 RESIGTOR 4.7K 5% .25W FC TC=-400/+700 01121 CB4725
R11 0683-102% 9 RESISTOR 1K 5% ,25W FC TC=-400/+600 01121 CRp102%
Ri2 0683-1025 9 RESISTOR 1K 5% .2%5W FC TC=—-400/+600 01121 CB102S
R13 0683-103% 1 4 RESISTOR 10K 5% .25%W FC TC=-400/+700 01121 CB1035
R14 0683-101% 7 [ RESISTOR 100 S% ,25W FC TC=-400/+4300 01121 CB101S
R1S 0683-4725 2 RESISTOR 4.7K 5% ,2%9W FC TC=-400/+700 0112t CR472%

R16 0683-103% 1 RESISTOR 10K 5% ,25W FC TC=-400/+700 01121 CE1035
R17 0683-102% 9 RESISTOR 1K 5% .25W FC TC=-400/+600 01121 CB1025
R18 0683-102% 9 RESISTOR 1K 5% .25W FC TC=-400/+600 t1121 CB102S
R19 0683-102% 9 RESISTOR 1K %% ,29W FC TC=-400/+600 01121 CB102S
R20 0683-470% 8 2 RESISTOR 47 5% .25W FC TC=-400/+500 01121 CB4705
R21 0683-101% 7 RESISTOR 100 5% .25W FC TC=-400/+500 01121 CB10615
R23 0683-1015 7 RESISTOR 100 5% ,25W FC TC=-400/+500 Di121 CB1015
R24 0683-101% 7 RESISTOR 100 5% .2%W FC TC=-400/+500 01121 CB1815
R25 1810-0322 9 3 NETWORK—-RES 8-51P20.0 DHM X 4 01121 A408B200J
R26 0683~472% 2 RESISTOR 4.7 5% .25W FC TC=-400/+700 01121 CB472%
R2? 1810-0322 9 NETWORK~RES B-S1P20.0 OHM X 4 1121 408B200T
R28 0757-0284 7 2 RESISTOR 150 1% .125W F TC=0+-100 24546 C4-1/8-TO~-151~F
R29 0683-472% 2 RESISTOR 4.7K 5% .25W FC TC=-400/+700 D1121 CR4725
R30 0757-0284 7 RESISTOR 150 1% .125W F TC=0+-100 24546 C4-1/8-T0-151~F
R31 07573402 1 1 RESISTOR 110 1% .125W F TC=0+-100 24546 C4-1/8~7T0~111~F
R32 0683-472% 2 RESISTOR 4.7K 5% .25W FC TC=-400/+700 01121 CB472%5

R33 1810-0322 9 NETWORK-RES 8-SIP20.0 OHM X 4 01121 A408B200T
R34 0683~-220% 9 1 RESISTOR 22 5% ,25W FC TC=-400/+500 41121 CBR20%
R3S 0683-471% 0 RESISTOR 470 5% .2%W FC TC=-400/+600 01121 CB471%5
R36 06834725 2 RESISTOR 4.7K 5% .2%W FC TC=-400/+700 01121 CB472%

R37 06834723 2 RESISTOR 4.7K 5% .25W FC TC=-400/+700 01121 CR472%
R39 0683-1035 1 RESISTOR 10K S% .2%W FC TC=-400/+700 01121 CB103S

R40 0683-1015 7 RESISTOR 100 9% .25W FC TC=-400/+500 01121 CB181S
R41 06834725 2 RESISTOR 4.7K % .2%W FC TC=-400/+700 01121 CBA725

R44 0683-1015 7 RESISTOR 100 5% .25W FC TC=-400/+500 01121 CR1015
RA46 0683-472% 2 RESISTOR 4.7K S% ,25W FC TC=-400/+700 01121 Ch4729

RA7 0683-222% 3 1 RESISTOR 2.2K S% .2%W FC TC=-400/+700 01121 CB2225
RA9 0683-102% 9 RESISTOR 1K 5% ,25W FC TC=-400/+600 01121 CRI02S
RS0 0683-1035 1 RESISTOR 10K %% ,25W FC TC=-400/+4700 01121 CB1035
RS1 0683-4705 8 RESISTOR 47 5% ,254W FC TC=-400/+500 01121 CR4705

u1 5081-270% 3 8 IC-RAM 16K 28480 $5081-2709
uas 18201144 b 2 IC GATE TTL LS NOR QUAD 2-INP 01299 SN74LS02N
ua9e 1820~-2416 7 4 IC SHF-RGTR NMOS SERIAL-IN SERIAL-OUT 27014 MME5035P
u32 1820-0681 4 2 IC GATE TTL S NAND QUAD 2-INP 01295 SN74500N
U34 1820-1730 & S IC FF TTL LS D~TYPE PDS-EDGE-TRIG COM 0129% SN74L.8273N
u3s 1820-1730 ) IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN74LS273N
u3z? 1820-2416 7 IC SHF-RGTR NMOS SERIAL-IN SERIAL-DUT 27014 MM3035P
u3e 1820-2416 7 IC SHF-RGTR NMOS SERIAL-IN SERIAL-QUT 27014 MMS03SP
U4a9 1820~-1730 b IC FF TTL LS D~TYPE POS-EDGE-TRIG COM 01295 BN74LS273N
us5e 1820-207% 4 2 IC MISC TTL LS 01295 SN74L.S245N
Us1 1820-0681 4 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S500N
us64 1820-0693 8 4 IC FF TTL S D-~TYPE POS-EDGE~TRIG 01295 SN74574N
uzs 1820-2373 5 1 IC-NAT 8367 CRT C 28480 1820~-2373
uze 18201997 7 4 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN74L.8374N
uss 1820-1112 a8 S IC FF TTL LS D-TYPE POS-EDGE-TRIG D129% SN74LS74AN




Replaceable Parts

Reference HP Part |c Descrioti Mfr

: A escription Mfr Part Number
Designation | Number |D Qty scriptio Code

use 1820-1997 7 IC FF TTL LS D~TYPE POS-EDGE-TRIG PRL-IN 01295 SN74LS374N
ue4 16820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74L874AN
ues 1820-1112 8 IC FF TTL LS D~TYPE POS-EDLE-TRIG 01295 SN74L574AN
ue?7 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01293 SN74LS74AN
uss 1B20-1144 6 IC GATE TTL LS NOR QUAD 2-INP N129S SN74LS02N
U121 1826~0139 ? 1 IC OP AMP GP DUAL 8-DIP-P PKG 31585 CA14586
uz210 1820~2416 7 IC SHF-RGTR NMDS SERIAL-IN SERIAL-OUT 27014 MM3035P
uz12 1820-0693 8 IC FF TTL § D-TYPE POS~EDGE-TRIG 81295 SN74574N
U213 1820-0693 8 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 5N74574N
U217 168200509 5 4 IC DRVR DTL LINE DRVR QUAD 04713 MC1488L
U310 1820-1677 0 2 IC FF TTL S D-TYPE 0CTL 01295 SN748374N
[IXD] 1820-1677 0 IC FF TTL § D-TYPE OCTL 01295 SN74S5374N
U313 1820~-0693 8 IC FF TTL 8 D-TYPE POS-EDGE-TRIG 01295 GN74874N
U314 1820-0629 0 1 IC FF TTL 8§ J~K NEG-EDGE~TRIG 01295 SN745112N
U317 1820-1112 B IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74AN
uaiz 18201997 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN74L.S374N
413 1820-2024 3 4 IC DRVR TTL L& LINE DRVR OCTL 01295 SN74LS244N
Uais 1620-207% 4 IC MISC TTL LS 01295 SN74LS245N
ua18 1820-0990 8 4 IC RCVR DTL NAND LINE QUAD 01295 BN75189AT
U122 1820-1997 7 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN741.6374N
ust3 1820-1453 0 1 IC CNTR TTL 8 BIN SYNCHRO POS-EDGE~TRIG 01295 EN748163N
Us1s 16820-1730 6 IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01295 SN741.8273N
us1é 1813-0153 0 1 IC OSC HYERID DuAL 34344 K11338
uilz 1620-1730 b IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 01299 SN74LS273N
us18 1820-0509 S IC DRVR DTL LINE DRVR QUAD 04713 M(1488L
U613 1820~-1450 7 1 IC BFR TTL § NAND QUAD 2-INP 01295 SN74637N
U61% 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01293 SN74LS244N
Usb16 18201989 7 1 IC CNTR TTL LS BIN DUAL 4-BIT 07263 741.8393PC
U617 1820-1074 1 1 IC DRVR TTL NDR QUAD 2-INP 01295 5N74128BN
U618 16200509 5 IC DRVR DTL LINE DRVUR QUAD 04713 MC14880L
U710 1820-2372 4 1 1C-VIDEO 804IA 28480 1820-2372
U711 1820-2024 3 IC DRVR TTL LS LINE DRVR QCTL 01295 SN741.5244N
uz12 1820-2102 8 1 IC LEH TTL LS D-TYPE OCTL 01295 SN74L8373N
U713 16180708 1 1 IC CMOS 1024 (1K) STAT RAM 650-NS 3-S §0545 uPDS101LC
U714 1820-2298 3 1 IC-780A CPU 28480 1820-2298
U715 18202024 3 IC DRVUR TTL LS LINE DRVR OCTL 01295 SN741.5244N
U716 1820-2300 8 1 1C-7280A SID/2 28480 1820~-2300
u7z17 1820-0990 8 IC RCVR DTL NAND LINE GUAD 01295 SN75189AY
U718 1820-0509 3 IC DRVR DTL LINE DRVR QUAD 04713 MC1486L
uat 1820-1917 1 1 IC BFR TTL LS LINE DRUR OCTL 012935 GN741.5240N
usi1? 1820-0990 8 IC RCVR DTL NAND LINE QUAD 01295 SN75189AT
U8 16820-0990 8 IC RCVR DTL NAND LINE QUAD 01295 SN7%189AT
w1 B159-0005 0 6 RESISTOR-ZERD OHMS 22 AWG LEAD DIA 28480 8159-0005
W3 8159-0005 0 RESISTOR~ZERO OHMS 22 AWG LEAD DIA 28480 8159-000%
W6 B159-0005 0 RESISTOR-ZERD DHMS 22 AWG LEAD DIA 28480 8159-0005
wa 891590005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 20480 8159-0005
Wio 3159-000% 0 RESTISTOR-ZERD OHMS 22 AWG LEAD DIA 28480 8159-0005
w13 81590005 0 RESISTOR-ZERO OHMS 22 AWG LEAD DIA 28480 a8159-0005
Xuz29 1200-0639 ] 4 SOCKET~IC 20~-CONT DIP DIP-SLDR 28480 1200-0639%
X337 1200-0639 8 SOCKET-IC 20-CONT DIP DIP-SLDR 28480 1200-0639
Xu3s 1200-0639 8 SOCKET-IC 20-CONT DIP DIP-SLDR 28480 1200-0639
Xua 1200-0607 0 14 SOCKET~IC 16-CONT DIP DIP-GLDR 28480 1200-0607
Xua2 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
X143 1200-0607 0 SOCKET-1IC 16-CONT DIP DIP--SLDR 29480 120080607
Xua4 1200-0607 0 SOCKET-IC 16-CONT DIP DIP~SLDR 28480 1200-0607
X145 12000607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
XU4s 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
X147 1200~0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 12000607
Xuag 1200-0607 0 SOCKET-IC 16-CONT DIP DIP--SLDR 28480 1200-0607
Xus1 12000607 0 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0607
Xuse 1200-0607 0 SOCKET-IC 16~CONT DIP DIP--SLDR 28480 1200~-0607
Xus3 1200-0607 0 SOCKET~IC 16~CONT DIP DIP--SLDR 28480 1200-0607
XUs54 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0607
XUSS 1200-0607 0 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 12000607
XuSé 1200-0607 0 SOCKET-IC 16~CONT DIP DIP-SLDR 28480 1200-0607
Xus7? 1200-0607 0 SOCKET-I0. 16-CONT DIP DIP-SLDR 268480 1200~-0607
Xuss 1200-0607 0 SOCKET-IC 16~CONT DIP DIP-SLDR 28480 1200-0607
X478 1200-0654 7 S SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
Xu210 1200-0639% 8 SOCKET-IC 20--CONT DIP DIP-SLDR 28480 1200-063%
Xu410 1200-0541 1 9 SOCKET-IC 24-CONT DIP DIP-SL.DR 28480 1200-0541
Xu411 1200-0541 1 S0CKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
XUS14 1200-0654 7 SOCKET-IC 40~CONT DIP DIP--SLDR 28480 1200-0654
XuS16 1200-0539 7 1 SOCKET-IC 18-CONT DIP DIP-SLDR 28480 1200-0539%




Replaceable Parts

Reference HP Part |c Q _—r Mfr
h . t Description Mfr Part Number
Designation Number |D Y p Code
Xu710 1200~-0654 7 SOCKET-IC 40-~-CONT DIP DIP-SLDR 28480 1200-0654
XuU713 1206-0612 7 1 SOCKET-IC 22~CONT DIP DIP-SLDR 28480 1200-0612
XU714 1200-0654 7 SO0CKET~IC 40-CONT DIP DIP--SLDR “13480 1200-0654
XU716 1200~0654 7 SOCKET~IC 40-CONT DIP DIP-SLDR 28480 1200-06%54
Xue11 12000541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 20480 1200-0541
Xu912 1200--0%41 1 SOCKET-IC 24~CONT DIP DIP-~SIL.DR 208480 1200-0541
Xue13 1200~0%41 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
XU914 1200~0%41 1 SOCKET-IC 24-CONT DIP DIP~-SLDR 268480 1200-0541
XU91s 12000541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0%41
XU91s6 12000541 1 SOCKET~IC 24-CONT DIP DIP-SLDR 22480 12008-0541
Xu91?7 1200~0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541
Y1 04101224 3 1 CRYSTAL- 25,7715 MHZ 284680 04101224
01360~-0124 3 4 CONNECTOR-SGL. CONT PIN ,04-IN-RS5C~-5Z RND 28480 0340-0124
12000546 & 1 SOCKET~-XTAL 2-CONT HC-2%/U DIP-SLDR 268480 1200-0546
1390-0104 3 4 FASTENER~-SNAP-IN GROM PANEL THKNS 20480 1390-0104
13900281 7 A FASTENER-SNAP-IN PLGR PANEL THKNS 28480 1390-0281




MFR
NO),

60545
01121

01295
03508
04713
07263
11961
16299
243546
27014
28480
31.58%
34344

MANUFACTURERS

MANUFACTURER NAME

NIPPON ELECTRIC CO
ALLLEN-ERADLEY CO

TEXAS INSTR INC SEMICOND CMPNT DIV
GE CO SEMICONDUCTOR PROD DEPT
HOTOROLA SEMICONDUCTOR PRODUCTS
FAIRCHILD SEMICONDUCTOR DIV
SEMICON INC

CORNING GLASS WKS COMPONENT DIV
CORNING GLASS WORKS (ERADFORD)
NATIONAL SEMICONDUCTOR CORP
HEWLETT-PACKARD CO CORPORATE HQ
RCA CORP SOLID STATE DIV
MOTOROLA INC

CODE

LIST

AS OF 11/17/61

ADDRESS

TOKYO
MILWALKEE
DALLAS
AUBURN
PHOENIX
MOUNTAIN VIEW
BURLINGTON
RALELGH
BRADFORD
SANTA CLARA
PALO ALTO
SOMERVILLE
FRANKL.TN PARK

WI
X
NY
Az
CA
MA
NC
PA
CaA
CA
NJ
IL

JP

PAGE

1p
CODE

53204
75222
13201
85008
24042
01303
27604
16701
?5051
94304

60131
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