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The 98628 card is a data communications card for the 9826 family of
mainframes. With its microprocessor and peripherel chips, the interface
cann handle the protocoel management and electrical levels of an
asynchronous or synchronous (bit-oriented or byte-oriented) connection.,
The code currently being developed for the interface as _part of the
HLVIN project will handle the asynchronous and Pata=tink (slave only)
~protocols. This code will be described in other sections of this ERS,
By changing the program on the card, other protocols may be implementad
in the future. This may be done by downleading the card RAM from the
mainframse or by changing the card’s program ROM — no new mainframe code
should be reguired.

The 98629 card interfaces between the 9826 family of mainframes and
the BANGCLIA peripheral manager. It is a loading oaption of th 98628 with
different line receiver biasing, a new program ROM and an extra RAM
chip.

This ERS describes the hardware for both the 28628 and 985429
interfaces., The ‘9862B/9B&29¢ designation will be vsed to indicate a
function common te both cards., Unique functions will be referred to
with anly the appropriate product niumber,

Chapter 2 gives the specifications for the card, Chapter 3 will
describe the theory of operaetion. Chapter 4 discusses the interface to
the remete device., Chapter 3 documants the test procedure for the card,
including the signature analysis tests,

GE-60H2  9B3A28/9862% Hardware dcecumeantation Page 4
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Physical Description:
Size: - 13.9 centimeters by 17 centimeters

Weight: 310 grams (11 ounces)

_Environmental Specifications:
Termperature: 0 to 45 degrees Celsius

Humidity € to 8CX

Flectrical Epecifications:
Card Powar Consumption:

Ye628:

4:56 PH

+5 Volts at 715 mA typical (680 mA without ROM or RAM)

+12 VUolts at 37 mA typical
=12 Velts at &0 md typical

28629

+3 Velts at 748 md typical (680 mé without ROM or RA&M)

+12 NVolte at 37 mA typical
-12 Volts at 37 mA typiceal

Pod Power Consumption (supplied by the mainframeld:

+3 Typ +12 Typ =12 Typ

- ot ot Soae swss e e ] - b eowe o

Current Loop Pod 200 mA 90 md 80
- Modem Pad 100 mA 45 mA R
Data Link Pod 30 mA 160 ma 23
Multipoint Pod 450 ~A 400 mA 1400

MNMote: Due to its large power reguiresmants, »the multipoint

gpod will not be supported,
lectrical Interface Compatibility:
R&-232C, V.24/V.28
RG—~449
RE-423, V.10

RG-422, V.11

HBE55-6582 98623798629 Hardware documentation Page
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Data Rates:

Internal Clocking: Asynchroncus: 19.2K Baud
e Synchronous: Limited by firmware

External Cloecking: Limited by firmware

LYLL-65H2  YBLZE/FBLHEY Hardware documentation Page &
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This chapter of the ERS describes the operation

of the 98628/98629

card haerdware. First, the block diagram of the card will be discussed,
Than, each of these blocks will be described in more detail at the
component level,
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As shown in the bloeck diagram, the Z8C micreoprocessor (MPU), Z8C
serial I/0 (8I0), Z-80 Counter Tirver Chip (CTC), program RGM and default
switches are tied together by the internal Z-80 18-bit address (ZA) bus
and B-bit date (ZD) bus. This bus belengs exclusively to the Z-80 MPU
and cannot be accessed by the mainframe. No extra Z-80 WAIT states will
be added when accessing devices on this bus, S

- The shared RAM and registers are connected by the Shared 15-bit
address (842 bus and B-hit shared data (SD) bus., ®esshared bus can be
Ecessgd either-by -the Z-8C NPl wr by the.-mainframe, The shared mamory
controller arbitrates access to 1his Dus., 0Onoe a pracessor beging a
memory cycle, it will run to completion, If there are overlapping
reEMITY requests to the shared memory, one of the processors will ke put
into the WAIT state until the other has completed its mamory cycle. The
painframe is.given.priority in the cese of simultaneocus mMmemory requasts,

When the mainframe accesses shared memory, 15 bits of its address
bus and 8 bits of its dats bus are gated to the shared bus., This is the
only connection to the mainframe bus — it cannct be accessed directly by
the Z-80.

The remainder of this chapter will describe the cperatien of the
card at the component level., All references to individual componsnts
(i.ae, W, R4, etc,) will refer to the revisien A PL boards and schema-
tic, The text will make more sense if the schematic is referenced,

*Bignal names followed by an apostrophe (‘) are negative true.

> veas Seie apet BOED BO0Y abte tees 1083 Sebu Saet +506 awe bmbe Sems Sam seme GBS FS00 Vove Sees SMS S0SE mase bese $06 beus Sebe TeSt Hess Gaim Sess S080 Set

on 00% Gere Seos Gen: S0rl camm (oee Seme bees Soes Smmm Gase Meae S00s S00s S0ve same ees Suww SBle sase ems Sem cmme soen 0O

The Address Comparitoer (U43) decodes the mainframz address lines to
detect accesses to the card. Each I/0 card has an unique address range
depanding on the select code. Address lines BALé6 to BA2L are compared
1o the card select code from SUZ2, Address lines BAZ23 to RBAZ21 are
compared to ‘0117 (the address space assigned to external I/70). The
Address Qorparitor is gated with the BEAEY (Buffered dddress Strobed line
from the mainframe tc guaranteg that the address is stable., The P=Q
autput of the Address Comparitor goes low when the card is addressed,
This signal will be referred to as MY PA’.

khen the card is asccessed (MY PA’ low)d, it pulls IHAY (I'm
Addressed) line low (U353, 8-10) and enables the DTAZK’ (Data
fcknowledge) buffer U35, 11-13), DTACK’Y is originally high (inactive?
but is later pilled low by the Shared Memcry Controller circuitry.

ELDS’ (Buffered Lower Diota Strobe) fram the mainframe, MY PAY and
the output of the cycle enabie flip Flop (U23:1-4) are ANDad (U24:8-10;
U4:11-12) to prodece the mainframe shared wmemory redquest signal, This
line is one of the inputs to the Shared Memery Controller. The cyole

BOSE-6TRZ YRALZB/PBLEY Hardware dscurmentation Page 8
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gnoble Tlip flop guarantees that the Shared Memory Controller has ended
of previcus cycle before starting ancther.

12N

“E.21 _Interrypts

The mainframa may enable or disable interrupts by writing to bit 7
of register 1. This bit is latched by the Interrupt Enabile Flip Flop
(uU14, 1-6).

¥hen the -98628/98629 firmware determines that gervice by the
mainfrare is required, it writes the conditien 1o the Interrupt Cause
Register (in RAM), The write will auvtomatically reset the Interrupt
Request Flip Flop (U23: 9-11)., This flip flop iz set when the interrupt
cause register is read by the mainframe. If interrupts are enabled
(Interrupt Enable Flip Flop=0), and service is requested {(Interrupt
Reguest Flip Flop=0) then the Interrupt Demultiplexer (U34) will be
enabled. Wkhen enabled, the Interrupt Demultiplexer decodes the
interrupt level switches (SW2, 647) and pulls on the appropriate
interrupt reguiest line (IR3 to IR4/).

1

ity

3:_RESET

]

On power-up, the mainframe pulls on the RESET line to the 1/0
cards, On the SB62B/7%862%, this will reset the Z-B0 wMPU by pulling on
its RESET line and will clear the Reset Flip Flop (U115, 8-13).

The mainfrarme may also initiate a programmed reset of the card by
wWwriting a ‘17 1o bit 7 of register 0. This reset is alse latched by the
Remnwet Flip Flop.

The Reset Flip Flop has the effect of:

x Disabling wmeinfrare interrupts by setting the Interrupt
Enable Flip Flop (Ul4: 1-6).

% Disabling mainframe interrupt reguests by setting the
Interrupt Request Flip Flop (U23: 9-12).

X [learing the hardware Semaphore Flip Floap. (semaphore husy)

¥ Initializing the Z-8C CTC (U12) and Z-80 SI0 (U27) by
pulling on their RESET lines,

¥ Irisabling the outputs of the Medem Control Latch (UG)> to
guarantee that the Terminal Ready and Reguest to Send lines
will be in the ‘0FF’ state until initialized by the
processor,

#% Interrupting the Z-80 MPU with a nonmaskable interrupt
(RMI), NDTE: On power-up, only the MPU RESET will be seen
- the NMI will be ignored.

% Ipitializing the baud clock dividers (U13) for consistent
test signatures,

NONN-6082  93628/98629 Hardware decumantation Page 9



TUE, JUL 27, 1982, 4:546 PH

3.3:  Shared Memory Controller
Sa3.10 _fddress Multiplexer/latch

The address multiplexer/latches (U3%-U42) drive the Shared Address
(SA) Bus., Depending on the state of the Shared ﬁwmcry A cess Flip Flop
(U17: 1-6) the address firom the Z-80 or mainframe address bus is latched
atl the beginning of a shared memory cycle.

d.3.2: Read/Write Control Lines

In order to guarantee proper hold time for the shared memory
reac/write (R/W) control lines, the individuval R/W lines from the Z-80
and mainframe are latched, The Z-80 RD’ line is held by an RS Flip flop
(U233 13-15) te¢ the end of a cycle. The mainframe BR/W (Buffere
Read/Wirited line is latched &t the beginning ef & cycle (U39S h,l ),

The processer R/7W lines are multiplexed (U32: 35-7) to give the
apprapriate shared memory RZ7W control,  The oautput of the multiplexer
{(LU22~7) is 8SRD‘ directly. When geted (U36: 3-4) with the shared memory
timing flip flops, it becomes SWR’. The timing on these signals will be
described in more detail later.

3.

i,!'.».!

2i__Data Bus Transceivers

ifs!

There are two data bus transceivers (U44 and U445 to connect the
Ghared Data Bus te either the Z-8C or the mainframe data bus., The
direction of these transceivers is controlled by the associated
read/urite circuitry from the Z-88 or the mainframe. The appropriate
transceiver 18 enabled doring @ memory cytle hy the sharsed memory
arbiter as described later. The Shared Dats RBus is inverted (active
low), Data is inverted by the transceivers when date is read oar
wrditten,

"Z‘

&
S

aoa.41 Bhared Memory _Arhiter

The shared mamery arbiter coentroels the shared memory resources and
generates the appropriate control signals. :

he twe inputs to the arbiter are the shared mamery reguest signals
from the mainframe and the Z-80., &s ac:cr"bcd ahove, the mainfrarme
reguest signal is generated from MY PAZ,BLDSY and cycle enable. The
Z-83 requests shared menory when ZMREQ =0, JA15=1 AND RFEH‘ =1 (U24: 1-3;
U30: 5-6 & U4: 4-6). The appropriate reguest line is multiplexed (U32:
2-4) to give a shared menery request signal,

The arbiter is clocked by the 3.68 MHz and 7.37 MHz system Cl(CFw

as illustrated belaw., The 3,68 clock is derived by dividing the 7,37
MHz clock U19: 1-6), ‘

SPEE-5582 98428798629 Hardware documantation Page 10
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Whenever a shared memory cycle is not in progress, the mainframe
Shared Memary Request line is sampled on alternate falling edges of the
7.37 MHz cleck (i/e. edges D, H & L) and is latched by the Shared Memory
fccess Flip Flop (U19: 8-13)., This flip flop selects mither the Z-831 or
the mainframe t¢ control the shared memory bus via the select lines to
the multiplexers and transceivers, At the negative edge of the 3.68 MHz
clack (i.e. B, G, K & 0), the address froem the selected processor
(rainfrare or Z-80) and FR/W are latched by the address multiplexer A&
Latches (U3%-U42), At the rising edge of the 3.68 MHz clock (i.e. edges
A, E, I & M), the wmemory request line of the celected device is sampled
by the first flip flop of the SBhared Memory Timing Chain U17: 1-63). If
shared memory is reguested, this flip flop will be cleared which starts
a shared memcry cycle:

¥ Disables (U24: 11-13 & Ul6: 4-6) the clock 1o the Shared Meamory

fccess Flip Flop,
% Disgables (Ui6: 1-3) the clock to¢ the address multiplexer/latches
(LZ29-1142)
Gonerates SMREA’ to enable the Shared Memory Address Decoder
(UZ1,9~-1%)

# IF it is5 a write cycle, activates (U3s: 3-8) the Shared Write
(S8R’ line,

¥ Enables (U24:14-6 & U32: 9-14) the appropriate data bus
tpanscelver (U449 or U45) for the selected device. .

®  If the Z-80 is selected, releases the Z-80 WAITY input (Ul16:
g-10; U36: l,u,l‘,l 3, U4 1-3),

At the next poesitive going 3.68 MHz cleck edge, the next flip Flop
of the Shared Memory Timing Chain (U117, 8-13) is set which:
¥ Inhibits (U36: 3-6) the SUWR’ signal toe end a mamery write cycle.
X If the mainfrarme is selected, generates the DTACK’ signal (U37:
8-107,

The arbiter will remain in this state until the selected device
releases its request line which disables (U241 4-6) the data haus
transceiver At the next positive edge of the 3,68 Miz clock, the first
shared rama.y timing flip flop (U17: 1-6) will go dinactive which:

¥ Clears the second timing flip flop (U17: 8-13) using its clear

input.

®  If the memory cycle was intitiated by the mainframe, re-enables

mainfrarme memory requests by setting the enable flip flop ;
1"“"”\‘) 3
*¥ Releases the Z—-80 RDY latch U23: 13-15).

BOER-H082 QELEB/YREEY Hardware documentation Page 11
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¥ Re-enables the clocks to the shared memory access Flip flop
(U19: 8-13) the address/muliplexer latches (U39-U42).

an example, a write 1o shared memsry from 1he mainframe would
follows:

the mainframe begins its write to the 928628/9862% which
generates the mainf are Hhared Memory Request s;gnal (U4-117.,

=5
work as
1

ot u" i

2 At the negative 7.37 MHz clock edge (assume clock edge R), the
Ghared Memory Access Select Flip Flop will be set, This will
enable the mainframe multiplexer inputs onto the Shared . buses,

Iy AT clock edge £, the address and ER/7W limes will be latched
(U3F-U42),

gdge E, the first flip flep of the timing chain will
el . This will enable the SWRY eand SMRERS linses to the
mEMery, It will alse enable the mainframe data bus
soelver, U449 (the divection of this transceliver will be set
1h9 BR/W latch, U39-15, from the mainframa),

Y At clock edge E, the zecond f£1lip flop of the timing chain will
change state. This inhibits the SWR’ line to the wmemery, which
rerminates the widite, It also generates the DTACK (Data
frnknowledge? signal te the mainframa,

&Y  the mawndvaers wili end the cycle by releasing the BLDEY line.
his will cavss the mainframe Shared Memery reguest line to
dirop disabling the data bss transcsiver,

~t

7) At the next pesitive 3,68 Mdz clock edge, vhe shared manery
timing flip Flops will return o the idle state. The shared
mamory access flip flop and address latch clocks will restart.

€) The shared rmermory i8 ready for the next cycle.

A5 o second example, a Z-8(0 shared mamery read weuld work as
follows:
1) The Z-8C MPU dinitiates a shared memcry read, This generates a
ehared memory request.,

2) Iy default, the Shared Mamory Access Select Flip Floep has
esglected the Z-83 1o controel the zhared busses.

3 &t the next negative edge of the 3.68 Mdz cloeck (assume edge
C)Y, the addiress will be latched,

4y At clock edge E, the first timing chain flip flop iz cleared,
This enables the SHMREN” line, enables the data bus transceiver
(43 betwesn the ZD and 8D busses, and it releases the WaAlT”
Line to the Z-80 MPU.

BPEE-6592  985628/93629 Hardware documantation Page 12
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5) At clock edge I, the second timing chedin Flip flop changes
state, This has no effest ocn a Z-80 read cycle,

&) When the read cyrnle is complete, the Z-87 will drop MREG’.
This will disable the bus transceiver (U43),

7) At the next positive 3,68 MHz clock edge, the shared memory
“timing flip flops will return to the idle state. The shared
vemary access flip flop ond address latch clocks will restart,

8 The shared memcry is ready for the next cycle.

If a menory cycle is already in progress when a”pracesﬁor tries to
request shared mancry, that precessor will be held off via WAITY (Z-80)
or DTACK’ (the mainframe) until it can get access to shared memiry.

For more information cn the shared memery timing, se2 the detailed
timing diagrams,

HQEE .

PEHEG-6G82  934628/,9862% Hardware documentation Page 13
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The EShared Mamory Decoder (U31, 9-153) decodes shared address lines
13 and 14 10 enable the following blocks of shared memory:

4613 Al4
) ¢ Harduware Registers
0 1 RéaM black -1 (U25)
1 i} R&M bleck 2 (U286)
+ 1 Unvsed -
3.4.1:_ _Hardware Registecs

~¥ight registers (four read and four-write), have been implemented
“Campletely -in hardware. These registers are selected when BA2 to EA14
are ‘04 (U33; U36: 10-11, U34s: 8-11). The Hardware Register Dezoder
(LU21) decodes shared address lines 0 and 1 and the shaered read (SRD?
line to enable the appropriate register, ‘

Cnly bit 7 of write registers 0 and 1 is implermented., This bit is
latoched by the Reset Flip Flep (U1%: 8-13) for register 0 and is latched
by the Interrupt Enable Flip Flop (U14: 1-6) for register 1.

The upper nibble of read registers 0 & 1 is implemwented by a
tri-state multiplexer (U33), 8Al is used to select the appropriate
inputs for a read, The lower four datae lines (8DG’ to SDA’) are pulled
high by pallup resistors (RP1-5, RPI1-12, RP1-13 &% RP1-14).  Since the
shared data bus is inverted (by the 74L5854C transceivers, U44 and U45),
unless pulled low, these lines will read “03°. When reading vegister 0,
the tri-state buffer (U35, 1-3) pulls 8027 low to read 717,

Register 2 is the modem control and status register, Data wiritten
tTo register 2 is latched by the Medem Contrel Latch (Us)., The Modem
Status RBuffer (LI is enabled when reading register 2,

-Register 3 implements a hardware semaphcere. When reading thisz
register;, the state of the Eemaphore Flip Flop (U14: B~13) i3 gated onte
8S0h77 by a tri-state buffer (U35: 4-6). At the trailing edge ¢f the read
pulse, this flip flop is eet by clocking in a ‘17, This implements the
indivigible read and set operatiocon. A write to register 3 cleasrs the
CSemaphore Flip Flop by pulsing the CLEAR’ input.

34,81

Lde

-RAM

gshares

!
i

There are twe scckets on the 985H28/98429 interface for shered RAM
(UZE and U26), Theee saockets are wired to handlie the byte-wide family
static RAMs Ffroem Mestek., Although the largest RAM currently available
is 2 bytes, provisions have been made +Tor the future BK byte Ralis,

ERDN-6082 98342383/935429 Hardware decumantation Page 14
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Tha RAM g€ickets Tan accept either a 24 or 28 pin RAM. Howaver,
beth seckets must uvse the same size of RAM, When using a 24-pin RaM, it
shaovld be even with the battom of the soacket ~ leaving pins 1, 2, 27 and
28 empty., W3 and W4 (the boettom 2 pesitioens in the 8-pin jumper seccket)
are—ssed—to select the RAN size.” Pa. ZB-pin RAMs, W3 should be
installed; for 24-pin sockets, W4 should be installed.

_For the $8&Z8 code, the card will have one 2K-byte RAM in W25 (the
1126 socket will be empty), The 98629 code will have a RAM in each
socket to give 4K-bytes of RAM. Since 24-pin RAMs will be used,sjumper
W4 must be installed (jumper positiocn W3 must be vacant).

the shared “RAM tan be used eitherfor dats wmemory or program
®@emory. The mainframe can ‘doewnload’ code into shared RaM for the Z-80C
to execute,.

The firet twe locations of the Ffirst bleck of RAM have special
hardware for interrupts. The Interrupt Register DPecoder (U22) decodes
acncﬁdn to these registers and contrels the Interrupt Reguest (U235

-12) and Command (U23: 5-7) flip flops. The Intervrupt Request Flip
Fl&p iz used te refguest service of the mainframe. The Command Flip Flop
is veed to interropt the 2-80 processor. The osutput of this flip flop
is connected to the CTSBY input of the Z-8C 510, If the Z-80 $I0 is
properly programmed, transitions on this line will generate an interrupt
te the MPU.

Mher RAM: may be used if they mast the following specifications:
1Y The R&M dis pin-compatible with the card socket wiring.

23 Bupply curreﬁt to the RAM dees net cause the card to erxcead the
waafil T ane power specs (see chapter 2 for card power specs)d,

) Feiiﬁumng timing specifications are mat:
1o deta valid = 170 ns maximum
1o data valid = 220 ns naximum
Lid to data valid = 309 ns maximim
time = BUO ns omaximum
;alicd to leading edge of WZ7 = 82 ns maximum
oty dratling edge of WD o= 199 ns raximum
pueise width = 259 ns magimum
; after tradling edge of WE = EY ns maxinun
ﬁ&w.éﬁs valid after treiling edge of WE = 362 ns maximim
Write cycle time = B0 ns maxinum
NOTE: Dats may not be valid at the leading edge of W7,
For more infTormation see the detailed timing diagrams.
A% The RAM has the fellowing DT characteristics:

Valtages:

Iopet low = 8B volts maximum
Tnput high = 2.0 volis mindmunm
ODutput low = 4 volta maximum
Qutput high = 2.4 volts maniimun

Currenta:
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Input laow = 2 mA maximum (total Ffoer bhoth RA&M
Input high = 8&60C vA maximum (totel for both RAM)
Cutput low = 2 m& minimum (plus RAM loading)
Output high = 8C vh minimum (plus RAM loading)

NOTE:  These are worst case specifications - they are not
derated for higher reliability.
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The Program ROM is the only memcry-mapped device on the internal
4-83 bus, Fhis RCM dis accessed whenever the Z-80 performs -a-memery read
Dope~ation with address-bit 15 = ‘0/,

The ROM will be sccketed to facilitate ROM updates and exchanges.
This will make it easy to change communications protocols by changing
the card ROM.

The ROM sccket (U2?) is designed for 28-pin ROM‘s., Fer development
24-pin parts can be vesed by scraping off the shoirt traces on the circuit
side ¢f the beard under U29 and adding jumpers., Pin 26 is normally
connected to ZA1YZ and pin 23 is naormally connected to ZAll., The jumpers
(thetwzan U29 and SW1) will connect thesze pins toe +5 Volts,

The 98628 and 9B62% code will he released in separate EX-byte 37000
ROM=. Future scftware could vuse other ROMs if they mazt the following
epecifications:

1} The ROM is pin-compatible with the card sccket wiring.

2y Bupply curvent to the RLEM does not cavse the card to exceed the

mainframa powar specs (see chapter 2 for card power spels),

2} The following REOM timing specs are met!

Read cycle time = T00 ne minimum
Address setyp to leading edge of CE’ = 71 ns maximum.
facl e i hold after trailing edge of CES = 85 ng maximum
dddiress to valid data = 3J%8 ns maximum
CE’ active to valid data = 28B4 ns maximum
CE’ active 1o valid data = 3%8 ns naximum
CE low pulse width = 323 ns maximum
CE’ high pulse width = 187 ns maximum
CE/ dinactive to tristate = 187 ns maximum
MOTE: For mare infTormation refer 1o the detailed timing
diagram ¢r te the Z-B6 data book,

4) The foellowing L electrical chsrateristics are rmet:
Veltage:

Input low = ,B volts maximum

Toput high = 2.8 volts minimum

Outpet low = .4 volts maximum

Dutput high = 2.4 volts ninimum

Current:

Input low = ,67 mA maximum (limited by Z&0)D

Input high = 160 ué maximum (limited by ZA0)D

Jutput low = .48 m& minimum

Output high = 80 ud minimum

NIOTE: These are werst-case specificetions — they have net
been derated Tor higher reliability,

Default Switches
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The default switches ere used to setup power-up parameters on 1he
card., This bank of 8 DIP switches (SW1) is accessed 4-bits at a time
using the 74L8257 tri-state multiplexer {(U20). ZAD selects between the
upper and lower nibble, The multiplexer ovtput is enabled when ZAS and
ZICRA’ are low as detected by 74L8139 decsder (U31: 1-7),

The system timing is provl by a 7.3728 MHz oscillator (U18) with
a divide-by~- twa 5tage (Ul? ) -6 orre ct:ng thw duty cycle., The
resultinge=3.-56864-H : 3361 =3 Tlock., This system
clock dis urcd to clork th@ =ha.ed msmsry arbl‘e . After waveshaping by
the clock driver (Q1, Q2 and asscciated circuitry), it is fed to¢ the
system clock inputs of the Z-8) processar and peripheral chips., It is
alue divided by 2 again (U135: 1-6) and used ag an external input te the
Z2-80 Llack Timer Chip for fTaster baud rates.

‘vn.
m

$.8:_2-80 MU
The Z-8C micfoproaes&cr unit, MPU, (U28) controls the 98628/98627
interface., In a data cormmunications application, it hendles the
movemant of data, error checking, status meniterring, and protocol
management,

Gince the CPU and peripheral chips are from the same family, the
interfare betuween these devices was grestly simplified. These chips
have been connected t¢ permit uvusage of the Z-8f vectoerred interrupt
scheme and SIO/CPU WAIT/READY feature,

The Z-8C Counter Timer Chip, CTC, (U12) has four independent
Timers. Channels 0 and 1 are typically vsed as bavd rate generators,
The Zero Count/Timaout (ZC/TO) lines from these channels are passed
through dza;dr~by~twa counters (U13) 1o correct the clock duty cycle,
The external cleck inputs to these channels are connected to a 1.84 MHz
glock froam the second clock divider flip flop (U153, 1-6) to extend the
gange of baud rates that can be generated.

CTC channels 2 and 3 are typically uvsed for software timing., Those
timars may be based on the system cleck (internal timing) or may be
bacsed on the baud rate clock vusing the external clock inputs.

3.16: _Baud_Rate M

The Baud Rate Multiplexer (U1l1) is used te select the baud rate
clock for the &8I0, This clock may either be internally generated by ths
CTC or it may be input from the remcte device via the line receivers.
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This multiplexer is controlled by bits 6 and 7 of the Modem Contirol
Latoh (L&),

a0es o same ome 00 atns sems oan

The USART used on the 98628/98429 interface is the Z-80 Serial
Input/utput, SI0, U27)-chip. This chip, under the control of the Z-80
Mo, $erdializes- da?a to be transmitted and deserializes received data

“ from the communications link., It alsc has some error detection
capabilities., The Z-8C SI0 has both asynchrencus and synchroncus
capability to allaw for future protocols without redesign

The Z-BC SIO has twe independent full duplex channels., Theé ‘A’
Hhannel is connected t0 the remote device wvia the line drivers and
receivers, The ‘B’ channel receiver is connected te the “A‘ channel
tranemitter 1o provide transmitted data trace capability.

The SI0 can weork together with the MPU for high spead data
transfers using wait/ready. If enabled by the firmware, the SI0 will
put the CPU in & wait state unless a data is ready to be transferred.
AN dnterrupt can also abort the CPU from the WAIT state (Ulé: 11-13,
u3e: 1-25.

.l Ling Driver

_angd _RBeceivers

B s T . ~ - v

Ii.x

]

The line drivers on the 98628/985429 coenvert TTL veltage levels to
the appropriate voltage levels to connect to & remote device., Drivers
Ui, U2, U3 and U7 implemant the unbalanced EI& RS-232C (CCITT V.28) and
EIA RE-42F (CCITT V. 100 electrical interface standards, (NOTE: These
siandards are doscrlbad in Chapter 5: Interface to the Davice.,) The
rice and fall times of the drivers are set by the resistors connected to
Pin 1., The control signal drivers (Ul, U2 and U7) have a 1M Ohm
resistor to give approximately 100 microsecond transition times., The
data and clock drivers (U3) use a 26K Ohm resister t¢ provide
appraximately 2.2 microsecond transitions, Unloaded, the output

yoitage levels of the drivers should be betweasn +35 to +6 Volts (‘0ON')
br -5 to -6 Volts C'OFF’),

Erivar U3 implemants the differential drive ETARS-422 (CCITT V. 11)
standard, TRhe swtput levels of these drivers (measured to signal
ground) should be betwean®and +5 velts, Capacitors (C28 and C29) may be
added to the cloack and data lines 1o wlow down the signal edges foar RFI
purpeses, They are noet vsed by either the 98628 or 98529
implerentations,

The line receivers (U? and Ul0) convert the RS-232, RS-422 ar
RE-423 input valtage levels to TTL levels. In RE-232 or RE-423 nmode,
the noeninverting inputes .of the receivers (i.e. pins 2, 6, 10 and 14) are
grounded by the cable and the inverting inputs (i.e, pins 1, 7, ? and
1) are connested te the remete device. In RSE-422 moede, both dinputs

| =g
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are driven by the remote device, The absolute maximum voltage lavels
on the inputs are positive and negative 29 Velts,

“0n the 9£628, the receivers are biased with &K Ohm resistors
(rezistor packs R15 and R16) so the receivers will detect the
ppen-circuit case as ‘OFF’ (failsafe ‘OFF %), —-The negative inputs are
FHiased ¥0 —2.37 Volts generated by a Zener-dicde (CR2) and resistor
(R?)., The positive inputs are biaced to ground. To meet the R&E-23:2
pouwer-down detectiocn requirement, a 1.96K 0Ohm resistor (R12) is
connected B _
in series with the DM line.

The 984629 dees net lcad the receiver biasing compenents (R15, R16,
CRZ, C7 and R?). Instead, 100 Ghm (R18-R20) terminatisn resistors are
logadsd across the CS, RD and ST lines to match the receivers to the
line.

Except for the 98628 and 98529 receiver biasing differences, the
differences between the RE-232, RE-423, and R§-422 implementations are
“all implemented by the cable - no changes are reguired on the PC bcard.
Sece chapter U, Interface to the Device, for more details,
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CEAPTER 4

This chapter locks at the registers and memcry used te interface to
the Z-80 and mainframe saftware,

Fhe mainframe reserves a J2K wernd address space for each 170 card.
QRLIB/FELHLEY dimplements this space as shared regzut@rs and RaM, 4dnly the
& -ai;eaeh~afrd~ts~tmp%enenTed - access to the high order byte
will re&ulf in a bus error, )

The Z-80 MPU has direct addressing capability of 64K-bytes for
memory mapped devices., Memory-mapped devices are accessed using the LD
family of dinstructions. &@n -addition, the Z-80 MPU has a 236-byte
address-space for I/B-dea:ces. These 170 devices are accessasd using the
/0 instructiens such as IN and OUT,

Chipmunk address Z-80 address
A e e e et e ot o o s QeoLH | =]
] I Z-80 P.agrum RCM | §001H I M
! I C(up to 32 Kbytes) 1 ) I e |
] ] ! . I o+
net accessible | | . b o |
| ] | . b
| ! | . Py i
! ! | . ] i
| ] 1 7FFEH | R |
Y ! | 7FFFH I & |
e s o e ot 1o e e e e o e et e o s s o S s o o + 1 F 1
x0001H I Ghared Memory/registerl 8040H | |
xx$063H | area (up to 32 Kby) | geeiH |
. ! ! . I no |
. ] | . I s |
. | 1 . bor
. | ] . I v |
. } | . I ¢ |
XK xFFFLH | 1 FFFEH Pt
xxFFFFH R e 2 FFFF R |
s o o o e o o o o s e o e 1 s e + GCeH et |
| I Z-80 1/0 area (‘TO ] JiH 1T 11
not accessible | CTC, default ¢N1TLhQB)! . 1/ 0l
I | | . 1 sl
| ] ! FEH [
) oo e s et e e s s 2 e S ot e s FFH ]
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As shown by the rmemory map, the Z-80 and mainframe vse different
sddreszses for shared memory. #&Fhe Z-8BC addresses the shared memcry
detween -B00UH and FFFFH with each location -ivplesented. The mainfrane
@addresses shared memory from xx0001H to xxFFFDH.with enly the odd
zaddresses-vaed. The mainframe addressing scheme is illustrated
below: :

Mainframe I/0 Card Addressing
Z 22 21 20019 18 17 16115 14 13 12111 10 09 08107 96 05 04103 02 01 6C!
Hluways | Eelect } Word Address I RBA
‘0111 . Code [ b

i R e B s Rt Rt e e B B e et B B B e e Rt il Sl &

Bits 21-23: Always ‘0117 for 1/0 cards. Other codes used for mamory
internal peripherals.

Bits 16-28: Lard select code from 0 to 31.

Bits 01-15: UWord Address
Rit 00 Byte address: O=upper byte, Il=lowzr byte. Since

-

CELEB/YROEY only dimplements the lower byte of each word,
this bit must always be ‘17,

Fach o these memory blocks will now be describaed in more detail.

4.1:  Z-8BL Proygram ROM

The program ROM contains the code for the Z-80 microeprocesser. This
ROM may be changed to implement new communications protocels,

m
T
iJ
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@i Bhared Memsry/Register area
Chiprmunk address Z-80 address

xx0001H
(8K)

X X 2FFDH YFFFH

xx4001H Ré&M socket #1

{(vp to 8K)

AUOOH

EFFFH

x£8I01H coooH

(up to B8K)

x »EFFDH CEFFH

xxLI01H Lnused (&K}

+
I
i
|
|
]
+
]
i
|
|
xx 7FFDH |
+
]
|
|
|
|
+
1 EDOOH
|
!
i
|

x «FFFDH FFFFH

G o o e e F o e

+................_........._......._‘......._.........._‘...»..-..... - o cne
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The first four memcry .locations are hardware registers with the
following bit definitions:

vros ot o2 S5 e cmes S0 Seee wame ‘Gese Sl

Mainframe addiress: - 0001H E_ - : e
Z-80 address: 8000H

7 6 5 4 3 2 1 0
+-........-....-.‘..T..A_....‘..,._...4 ....... e s e o e s s +
| RESET | i
rite | Card I Dan‘’t Care }
} | , |

-‘..»-.. - o aoes oar o .‘.-—‘_—-m—..— c’—..—_—‘._.'-_.--.‘-....‘ ~~~~~~~ +..... ..._.....-_.’ P Y e .‘ ....... —«..+

Bit 7: When written as & ‘17 the card is RESET and a nonmaskable
intervupt (NMI) is generated to the Z-83, The Z-80 nust
clear this bit during its RESET routine,

Bits 0-&: Unimplemented

7 & S 4 3 2 1 G

U e Y o0 oot ST SO0 SO ISR

| Card I.D. |

g o e be e em e e ser sae e e see be. SO0 eme M Sens B0 SN GES: Saw mee 85 G- ST G Sen Ghei Sui S S We0e S ven bor eoes boer ous ;

S O S L RS R RS RO RS RO

B e g NG P U ORI S R Sy (SO UGS PEY WU VUSRI NI

Bit 7: If bit 7=17, then this is the remcte centrel inter face,

Eit &: This bit is reserved for future use.

Bit 3: This bit is always a ‘1’ indicating that this interface
has a microprocessaor and uses one of the smart cacd

drivers.

Bit 0~4: These bits give the ID code vnique to this card.

LELE-6GE2 YRLZB/PEEEY Harduware documentation Page 24



TUZ, JUL 27, 1982, 4:56 PM

ot s 10as sane sone cmm teve reve B mmse sotm s sate Svwe

Mainframe address: 0903H

-8t

Write

Fead

address: BCO1H

7 b6 9 4 3 2 1 ¢

T R L T S SR SOY W —— Y T T +

] Int | i
Don’t Care |

Bitv 7: A 71/ written to this bit enables the card te¢ interrupt,
U7 disables dinterrupts.

Bive 0-&: Thess bits are unimplemanted,

7 é 5 4 3 2 1 ]
.:-..........-....-.-...._.f........................_,+. PO .......,...*.._.._.......,.._.._.‘. ___________ ’......_....,_.—....i.. __________ .’-...-—-—.—.—.—--.f
toInt 1 Int | ] ] ] |
I En’d  IReguestiinterrupt Level!d ‘¢ + 87 1 ¢ | &7 |
] | I | | ! ] i

B et R R R R i e o e wmm coan cun o cont o bene come caas case s tous cons oo ome riam sass case seas ore buwe o sens 000 0at cmn sete sate 0200 o s come cwm i o a2s comn ctre o

it 7: This bit indicates the current status of the mainirave
intervrupt @nable flip flop (“1/=interrupts enabled, ‘0’=
interrupts digsabled).,

Bit 6: IFf this bit is a ‘17, the card is reguesting an interrupt.

Bits 4~53:; These bits give the card interrupt level as set by the
switches, )

Bite 0-3: These bits are defined for DMA, Since this card does
' not implement this feature, these bits will read ‘07,
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Mainframe address: (0305H
Z-80 address:  8C02H

Urite: @swrite—to this register-will ¢lesr the semaphore. The actual
data written is a den’t care.

7 6 ] 4 3 2 1 0

L (T PPt LR G o e s e e e e o e s e o s e e o o o o1t o an0 e e e o o 00 s s e o o e e o o e
| | |
Read |1%Semaph.l Lndefined . }
| | |
.‘..-....-.......-.-.*‘-... ....... + ________ ..{._..._...._......’,.,..........._- .’.........__... _.*. _________ .* ........... J‘f.

Bit 7: This bit gives the status of the semaphore: ‘0/=not busy,
‘1’=busy. The semaphore is auvtbomatically set after it is
Fead,

Bits 0-6: These bits are noet implemented and therefore may read
garhage, -

oy

Mainframe address: doa7H
2-890 address:  GLL3H

7 b ] 4 3 2 1 ¢

o e cmes ot e o o oo o s s e o rvee e = e et s o weve ane e e o e e o s o) e e e ns o i e e a0t o S92 20 s s 20 o orar i s 200t e o o o i o s e e e

IRx baud!Tx baudl! [ | | { | {
Write lintsextlintsext] Gen4 1 gecnp3 i o2 | acp1 TR ] R& |
| I I I ' I I ~ P i T

Ao oo v o s om o o o e ot st - e s s oo e s o S0 o o s s1n v o s 120 290 2 o s o} . o e v 2v1 . o e e s 2002 e t00s s ot s w20 20 20 snen 300 B

Bit 7: This bit sets the 810 receiver clock internal (bit 7=71/)
ar external (bit 7=/07).

Bit H: This bit sets the SI0 transmitter clock internal(bit 6=717)
or external (bit &=707)

Iite 2-5: These active high bits control the optional circuit
drivers (LCDs) to the remote device. The exact
definition of each signal depends on the cable or ped in
vse as summarized balow:

0ol SR - Signal Rate Select (RS-232 & RE-449 cables)
GCCD2:  EBRS - Cecondary Request to Send (RE-232 cebiles?

C8T -~ Clear to¢ Send Inhibit (Multipeint pod)
AUTO ~ Auto Dialsfnswer (HP modem?
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gcb3:  LL - Local Loosphback (RE-1249 cables)
MM = Menitoer Mede (Multipoint pod)

GCD4: RL - Remote Loopback (RG-44% cahles)

Bit 1: This active high bit controls the Terminal Ready (TR) line
to the remote device,

Bit €: This active hlgh bit controls the Requegt te Send (RE) line
.~ to the remote device,

7 6 5 4 3 oz 1 0
D R .‘... o oons ome o ...-f R e e i he S b il .-...._.‘ R il Metedasiia ..-.*--.............._..*.
! I 810 | | | ! ! ]
Read | Undefined P ChoA 1 GCR2Z 1 OCRT ce | RR 1} L |
] PWalTt | | | | ! |

+... - et ane. - e ....‘.-._‘-..__A-.A....’ [eppep—. n—“—‘{ . - o ...—+...A..A .......».......* e —+n———......¢.---—+.—....—»“. .--,.......{.

Bits 6-7: These bits are unimplemented and may be read in either
state,

Bit %

This bit indicaetes the state of the WAIT/READY line from
channel & of the SI0., When high, this line is in the WAIT
state,

Rits 3-4: These active high bits indicaT@ the status of the
gptional character receivers (GCRs) from the remoto
device., Their exact definition will depend on the
cable or pod in uze as specified below:

OOR1: I - Incoming Call (R5-232 & R5-449 cables)

[GCRZ:  ERR - Secondary Receiver Ready (Secondary Data
Carrier Datect) (RS-232 cables)
RED - Request to Send from Downstream (Multiposint
Daisy Chain peod)
81 - Signal Rate Indicator (iModem pod)

Bit 22: This active high signal indicates the status of the Clear
15 Send (C8) line fram the remote device,

it 11 This active high signal indicates the status of the
Receivaer Ready (RR - Data Carrier Detect Tor RE-232) line
from the remcte device.

it 0: This active high bit indicates the status of the Data Mode
(L - DLata Yet Ready For RE-232) line from the rencte
device,

DR ET
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Thﬁ“n are 2 R&M scckets on the 28628/98529 interface. %Fhe
y—-available -K-~hyte 3801 and gK-byte 4802 ran be vsed. As
static RAM densities become possible, 4K- byte and BK-byte

ananrs may also be ussd,

79
mp

RAM locations 40C01H and 4LC03H (mainframe word addressses) have
additional hardware to generate 1n1e.rupf5. fdccesses To these registers
will have the following effect:

Register | Najnframe GCCcess Z-80 Access
4821H Krite No effect Generate mainframe inter.
4801H Read Clear mainframe inter. Nt effect
A802H UWrite GCenerate Z-80 inter. No effect
400634 Read No effect Clear Z-80 interrupt

See the software section of this ERS for the definition of the
other RAM locations,
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The follewing devices are 1/0 mapped on the internal Z-8( bus.
They are sccessed with I/ statements such as IN and OUT. To avoid
enabling twe devices at ocne time, the addresses should be used EXACZTLY
as shoun,

4.3.1:__Z-8L_SI0
7O0H: Channel A Data

~  71H: - Channel & Control/Status
72H: Channel B Data
73H: Channel B Control/Status

The Z-80 8I0 has twe independent full-duplex channels. Lhannel A
is used to communicate with the remote device. Channel E on the 810 has
TWo uses:

-1) Providing vectered interrupts for mainframe reguests.
2) Providing trace infarmation for transmitted data.

For high-spead operatioen, the WAIT/READY feature of the SI0 can be
veed in conjenction with the Z-81 MPU Block move dnstruction. An
interrupt will pull the microprocesser out of a WAIT state. This makes
it possible 12 set up a timer as a ‘watchdog’ to catch ‘hang’
conditions.

Sea the Z-80 SI0 Technical Manuval for more details aon the 810,

1;  Channel 0
BiH: Channel 1
. H Channel 2
BEH: Channel 3

The Z-80 CTC has feur independent timers. They may be used for the
Follewing fTunctions,

Timar 0 This may be used te generate the internal transmit
For the SI0, It may be used in tiwmer mode for
bauvd rates or in counter moede for the higher
fere 1 an ovErlep range in which edther

z poessible. If an internal traensmit beuvd clock
ie nui negsed, then the tirmer can be used fFor soeftuare
timing, The time coenstants (TL) written te¢ the CTC can

he celouvlated as Toillows:

Bee ey g at
:..' G4

PRI
Vi

~d
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Baud Rate Geneirator:
Counter Mcde:
Asyne (x16 clock): TC = 97,600/RBaud Rate
' (Range: 2ZE% to 57.6K baud)
Gync (x1 clock): TC = 921,600/Raud Rate
{Range 3.6K to 922K baud)
Timar Mode (Prezcalar = 186)
dsync (x1é& ciack): TC = 7200/Baud Rate
(Range: 28.1 t¢ 72060 baud)
Sync (x1 clackl): T = 115,230/Bavd Rate
(Range: 449 tc¢ 115K baud)

Software Timer: Same as timer @ (internal clock only)

Timer 1: This timer is used t¢ generate the receive baud rate.
It behaves in the same manner as timer 0.

Timar 2 This timer is uwsed to do scftware timing. In timar mode,
this tirmer provides real-time interrupts. In counter
mode, it will provide interrupts based on the transmit
baud clock from the baud rate multiplexer. The tinme
constant (TC) can be calculated from the following
equations:

Internal Clock:
Prescalar=16: Time Peried = TC % 4.34 microesec.
Frescalar=256: Tire Perisd = TC x 6% .4 miciosec.,

External Clock:
fisync (x1&6 clockd: Time Period = TC/16 bit times
Gyne (x1 clock): Time Peridad = TC bBit times

The output of timar 2 is uvsed as a clock for the
transmitter of channel B of the 810. The channel It
transmitter can be used in coenjunction with this timer
for very long tirmecuts,

Timar 31 This timer behaves in the sam@ manner as timer 3 except
that in counter mode it is slaved to the receive cloeck
from the baud rate multiplexer.

Far more information, see the Z-80 CTC Technical Manual.

4:.3.3: Dafault Switches

li

DEH: Switch Bleck A (upper nibble)
DiH: Bwitch Block B (lower nibble)
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The default switches are uvsed 1o select some of the default
nperating paramaters (i.e, baud rate, bits/character, etc). The exact
definition of these switches is dependent on the tard software.
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TUE, JUL 27, 1982, 4:54 PM

28628 is designed to support the following electrical interface
standards:

EIA RS-2320 (similar toe CCITT V.24/V.28)

EIA R8-422 (similar to V.11

EIA R5~-423 (similar to V.10)
Each of these standards will be briefly dezcribed here. For nmore -
infermation, refer tc¢ the appropriate standard.

1000 ot P Shes SHm o mte bese Shae S00s Pert Sbee it Soee bes beSY eve NS Semw SN Sees Fame s0Re SE G0H

e Soas 1500 Sote Som Semm cams 4000 Seas S0 veus Femm sowm B

RE-232C was adopted by the Electronics Industry Association (EIA)
Sin 1969, It provides for asynchronous and synchronous data communica-
tiocns at rates up te 20 kileobits per second. sh-cable dength-of 50 feat
{15 metres) or shorter is recommended; however, longer cables are
permissible if the load capacitance does not excegd 2300 picefarads. A
£5 pin D subminiature connectosr has becore the defacto RE-ZE2 standard.

The CCITT internatienel standards organization split RE-2320 into
twy standards V.24 and V.28, These standards specify an interface that
is very similar (but neot identical) te R8-232. V.24 specifies the
functional characteristics and V.28 specifies the electrical character—
istics,

J

Gelad

RSz442/42:2/423

{ad

'
<

’.'
i

RE-449, RE-422 and RG-423 uware developed to provide longenr
signalling distances and higher data rates than RE-232C, RE-449 defines
the functional characteristics -of the interface. RS5-422 and RS5-423
tdesciribe the electrical characteristics of the interchange circvits.

RE~-449 specifies 27 interchange circuits - essentially a superset
of the RE-232 lines. Two connectors are specified: a 37-pin connectonr
for the primary channel and an cptional 9-pin connecter for the second-
ary channel., These connectors belong to the same family as the RE-232
connestor.,
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S.1.3: RS-ZI2C/RG-449 Compatibility

‘ RG~422 specifies a balanced, twisted-pair interchange circuit for

high-speed cperation. #¥he maximum table ‘length and maximum data rate
: depend ~ The cable below illustratés tThe recommendead

combinations.

Cable Length

(Fest)
A
|
10K+
) |
!
,/“( aff <cne ctes som e 500w w000 20 ame sttt e wtin \
| N
| \
] \
1K+ N\
| \ Net Recommended
| \
400+ \
} N
| \
! Recommended Combinatiens \
188+ \
] N\
! \
40+ \
} |
} !
] ' I
10 4emmmm e m e e e e e ety Daty Rate
10K 160K 1M 10M (hits/second)

RE-422 Modulation Rate Versus Cable Length
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RE-423 defines an unbalanced interchange circuit 1hat can be
compatible with RS8-232C, The RS-423 data rates and cable length are
alsa interdependent as shown by the dashed lines in the chart below.

With the RS5-423 waveshaping used on 98428, the combinations of baud
rate and cable length are further restricted to the area hounded by the
asterisks (/%7)., Provisions were made for this type of an implemanta-
tion by the R5-423 s-tandard,

—Lable Length
(feet)

4 K B e pepwp— \\
! AN
! AN

'
¢
1o L E Y R N E NN Y EYEN RN ENNY
A PRHAXRIEXEREXRLRANEXNXN
1
!
!

\ Not Fecommended
\\
A0n N
: S\
,; \'\'
sh 4 \
! Fonommenced Dombinations AN
: E AN
AL % :
]
4 F2y H

x :

x !

3

|
|
B i ai T e T T T IR peios VRO Mo ‘;
i

0 1K 13K AEK 130K

1

| R 064
(A

~44% and RG-423 ware specified with RS-232C compatibility in
mind., Whsn connscting en RE-Z320 device to a RE-449%9/423 devicwe, the
worst case specifications of both standards must be mat., This limits
the signalling rate to 20 kilasbhasd and the csble length to 51 f=st. The
chart below compares the RS-232C, CCITT V.24 and FE-449 signals.
Throughaut this ERE, the R5-449 nares will be uvsed to identi{iy signals.

3
bt S

'+
¥
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v o% o ae W mev G Gte- i Gma s W G M- . Gme e S Gmal Sea. See M- .’,--- Geas o W ebse 50 G GBS Gom- G Shai G SO G PBe Gbe SNt G mma. Bt b4 ._....‘. 14 Gm- Ge. S ean ue. Sits et GM. G G G0b. Gme: @me- Gbee Soee Shm pes Sei 80e Sebe Pme Bire
R5-449 ! RE-232C 1 CCITT V.24

See. e aeei B0t Gme. guss 6r G00: Gese Gees bme She. Gear Sime Sme: Sme. Piee Mve wee me SOS! SMe 4....... B R e i T .....-.*....._. Gne G e e G- G: SE0) B germ S60 Eee Smre Ge S00e SHM qm OB S0t FMR B9e Sem ..o

G | Signal Ground I AB | Signal Greund I 162 | Signal Ground

€0 1 Send Coamman ] | I 102al DTE Common

RC | Receive Common ] | I 102b1 DCE Common

—-—~.+_-..~-- B e S — .‘...._.._.4.....* ~....,......_._.-,..,~_--_—.—-*.-....‘-.—......*;‘..-..-.....-.-.-.-»—-—.m-;»-.——-—-m

S | Term. in Service | | _ I | H -

CIC ! Incoming Call I CE | Ring Indicatar I 125 1| Calling Indicator
TR | Terminal Ready 1 CD | Date Term. Ready 1108/21 Data Term. Ready
LM | Data Mode I cC i Datu Eet Ready 1 107 | Data Set Ready
aoe sars oo e oo s s e s caay o e e e S ot e Sove S s e sooe < y SR - e et oo e o e im0 o s w2 <t oo tone e 2 ¥ N oo o v ot e has e ceme ot s e e o o e
8D 1 Eend Data‘ ) I BA | 1ran5m1t1ad Data | 103 | Transmitted Data
RD | Receive Data | BR | Received Dates I 184 | Received Data
- o - .‘--.m-..... ee G om She Gaee Gor. Gae) Gmsc See Bn. Gime ays Smar et +..-_ - -.‘... e S . e G s . G Gape Pev Geoe pEs. Wm G- e Gee ....*v... - _._m.* B
‘TT | Terminal Timing | DA | Tx Timing (DTE) | 113 | Tx Timing (DTE)

ET I Eend Timing I DB 1 Tx Timing (DCEY 1 114 1 Tx Timing (DCE)
RT | Rezeive Timing I DD | Receiver Timing | 115 | Rec. Timing (DIED

D s Tl e R D SRR i b e e T R B s Tttt R R

RS | Request to Send | CA | Request te Send | 109 | Reguest te Send

C8 1 Clear to Cend I CB | Clear to Eend | 108 | Ready oar Bending
Rk | Receiver Ready I CF | Data Carrier Det.l| 109 | Received Line

! i | ] ! Signal Detect
SR 1 Signael Quality I C& | Signal Quality I 110 | Data Signal

] ] | Detector | ] &Julnty Detect
NG | Mew Signal ! I ] !

E€F | Eelect Frequency | | I 126 1| Eelect Tx Freyg.
8% | Gignalling Rate | CH | Data Signal Rate | 111 | Data Signalling

i Celectar I i Selector (DTE) | | Rate Sel., (DCE)
LIV @ignaelling Rate | CI | Data Signal Rate | 112 | Data Signalling

! Indicator | | Calector (LCEY | 1 Rate Eel. (LLED

B & ........._......._......-......._..................‘......_..._._..."......._.._..,_._.._.,... .....4........._.,_.....-.........’._.*.-_..." _______________________
&80 Eecondary; Zend boSEs 1 Cecondary Trens‘dl 118 | Transmitted Pdck.
| Data i ! Data | | Channel Data

ERD! Cecondary Receivel SEBE | Secondary Rec’d | 119 | Recweived Back.

I Data | | Data | ! Channel Data
.........{ o e oo G @mes gse wws ew: ear ........_......,,..,.".....*_,..-_ _..’._...... % G- OB s 50 G50 e Gmae Pva Soe Ges 0s Sm geu. S0 .’ el vom o wvas tin .* ot Soes Gem a vas S0e. Sub a0 seee Swm Sem wae. S0ei BE S6b mees s o ees
GRE] Seooendary Reguest! SCA | Secondary Reguest! 120 | Trans. RBack. Chan

! to Sand | ! to Send i | Line 8ignal
SC81 Secendary Clear | SCB | Secendery Clear | 121 | Rackward Channel

| to Send ] 1 123 Eend | ] Rerady
SRR Secandary I SCF | S=condary Data I 122 | RBack. Chan. Rec.

] Receiver Ready | 1 La,risr Detect | ! Line Sig. Det.
....... oo vt s o e o 1 et et s tm g o ot o cens - come e 20 om0 o e oo et 102 s s b oo o S0 et +am e 4420 o e o0 -1me w00 st o 28 oo 2o o e e 2070 S a0 e o0 e rhe o S e s
LL } Local Loopback H | I 141 1 Local Loopback
RL. | Remcte Leopback | i I 14¢ | Remcte Loopback
T 1 Test Muade | I I 142 | Test Indicator
.............l‘,. ________________________ + uuuuu »{. .......................... }- ——————— f- ——————————————————————
&8 | Eelect Standby | | D B Y- SQSQLT qtundby
SE | Standby Indicatord | I 117 | Standby Indicatoar
..-...4 0e mes ame ame Ses Get MM e G G Sees B . Se. Sees s . See .‘A...A..‘ LR, .‘ B e e T R _.}... s e ben G g e S0 e G0e Mw . s Gee Sees mwes FEee 4rn0
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5.1.4: DTD Electrical Interface Stondairds

S beet emtn weor seee Gems G cret eae Smms Seee SUFS out et Seos ems FHES SO0 Lote S0es ase Tame bewm bie Soee Soee Pese 140 ae 0SS Gape Ses B Seus Sees mese S4St bbim Suse SRR 4SR Pece

o 0 - - /
The interface to the remote device on 98628 is consistent with tha,ﬁ‘

Blectrical Interface Standards for DN.T.D (Data Terminals Division)
products, This compatibility makes it poussible for 98&62B to leverage
tha pods built by DTD,

The physical connection to¢ the outside world is a S0-pin connector
~an—the-vrear—panel of the interface card., This tonnector is of the sanme
family as the standard HPIE connector.,

The DTD standard specifies four levels of implementation. %8628
will implesmant standard C, the mest complete level of implementation.,
The pin numbers af the 50 pin connector are defined as follows:

{~~ To DCE -3
-3 From DCE (==

ocn3 {== P& % 4=mw——— + % 1 -=-> 0CD4
SD(A) {(~= 27 % | I ¥ 2 —--> SD(E?
RSCA) {-- 28 % | I # 3 ~-» RS(R)
TR(A) (== 2% x | I ¥ 4 -=) TR{E)
Dummy ON (- 3 | ! S —==> Dummy QOFF
(1GR3 --3 31 ! l & --> OCRA4
TTE) 32 % | b ¥ 7 == TT(u)
TT(A {-=- 33 % | | % B8 == TT{(I

24 | I ¥ @ (-— DCOR1
+3 V Gupply 35 x | I % 10 +12 V Supply
+5 VU Supply 36 % | I 11 ~-12 V Supply
SDL) 37 x| I % 12 --2 8D(w)
R&E(CH 38 % | | ¥ 13 ~--> RS(uw)
TR 3% x| I % 14 —=> TR(u)
ool {~= 40 * | I % 15 ~-> 0CD2
ST(A) -—3 41 % | I % 14 {(-= ST(R/L)
RBICA) -=3} 42 % | I % 17 (-= RD(R/D)
RT (A -=3 43 % | I x 18 {-- RT{(RB/C)
csaAd -=) 44 % | I % 12 (-— CS(E/D)

[RE~-ZFZCI TM(A) -=2 45 x | I % 20 ¢(~- DM(®B/C)

RR(A) -=) 44 x | I % 21 {(~=—= RR(E/C)
GCRZ -=3 47 % | | % 22 RE
sSG 48 x | I % 2 sC

49 ] I % P3% Shield

50 o e o + % 23 {—— DM(A) [RE-422/4231

x Implemented by 98628,

(AY, (B) represent the pairs of conductors uvsed on differential
drivaers or receivers as specified by RE-422. (L) represents the ground
sice of an unbalaced driver or differential receiver as specified in
RE-422 and (u) vepresents the primary output gircuit of an unbalanced
RE~423 drdiver., RE-423 drivers will have linear 2.2 microsecond
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wavezhaping to guarantee interaperability with RE-2320 circuits,

To meet the Euvropean reguirements for V.10, V.11 and V.24,

IM(A) lines are needed. Pin 4% will be usied far RS-232, pin 29
R&5-422 and RS-423,
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Q

The 9836284 will share twc RS-232C opticn cables with the ?8626A

7]
[N

o L
l-' im

IF3

B.:".af e32C_Cables

Whi

interface card:
Option 061: DTE Cable (similar to 980446 Option 1 Cable)
Cption 002: DCE Cable (similar to 98344 Standard Cable)

These cebles will be shipped with _the test c@nne;#&rsucurrequy-beaﬂg

“built far the $8046 cables (DTE PP P/N 1 1 &6gu. DCE P P/N
~1251 —_&é‘-‘Q) ' : e R -

Pata Terminals Divisicn makes a family of RG-232C cables that are
corpatible with the %8&628; however, we do not plan 1o support themn. The
Optioen 081 DTE cable is the same as the DTE 13222M Euvropean Mcdem Cable

with the exception of improved shield grounding.

A functional illustration of these cables is shown en the pages
that follow, The 9B&E8 components are shown to the left and the cable
to the right. The cable celors and pin numners at each connectioen are

given. W¥oar-all R6~-Z32C tables, the negatlvq'inputs of the receivers are
These pin numbers are: 16

ried togethe. with Receive and Send_Common.
I8TL(R/C)T, 17 IRD(R/CY Y, -18 - IRT(R/C)]I, 19 1CS(R/CYD, 20 IDM(RBR/CH1, 21

4RR{B/C)1; 22 IRC1 and 23 [SCI.
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Opt 2 DCE Cable
Modem Control
T e — +
{ acn4 | = o o o v e e e > 1>~
[ S R 5
| 3 S Y265~
Aot
] ocp2 J e et e e e Y1S)-Visclet-——m—=%
R et et dactonly e e Lo .
I 0CcD1 J o o e o e e e 40>~
.’._.~._........ [ -'. N .
1 TR | o e e ~314)-v-Yellow-———%
Hm e + A~Wht/Red-——x
| RS R e o e e 13>~y -Rluyg~===——x

S U S

A= to pin 44

Z-80A-810

i S U 5

Tx Data |=-=——-—m—o—————— 2122 -Brown=—m—-- -

Rx Data [=—--——- ————— {42{-Rlack-—=————%

==t —iem e by Ty = -Gray——m %
| |
Fx Clock 11—+ | Int Tx Baud

——————— | ] I

!

1

!

]

I Tx Clock

} !

[ ]

+ |

(I B ittt + |
!
]

] = Tx Huxt{41
] N +

#mmem | RX Mux | (43¢ —+-White-—===x

4o

Modem Status Int Rx ERaud

e e e e s s s oo o

! QCR2 | e e o e e (A7 ~Wht/RBlk=-===%

R U

| OCR1 | e e o o e ¢ 9¢(~to pin 45

N ‘

{ cs. | e e e {44<{-t0 pin 13

.*.-_...., wwwww R +

i RR | o e e {44{~v-Rad-==—==--—x

oo i e e A-irange--—-%

| DM | oo o e e (45¢(~v-kht/Brn——=%

etk & “—~to pin ¢
Signal +-=-=-48~--Gregn———=——-%
Ground V

Safety +-~-==24~=8hipld=—w=w-%
~Wht1/0rg-—-=-%
-Wht/Yal--—-x
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JUL 27, 1982, 4:56 PN

RE-232L Connosctor

(12) Sec. Carrier Dat.

(6) Data Set Ready
{(22) Ring lIndicator
(8) Data Carrier Det.

(3) Receive Data

(2) Transmit Data

(132 Tx. Timing (DCED
(17) Rx., Timing (DZE)
(19) Sec¢. Reg. t¢ Send

(4) Reguest te Send
(5) Clear to Send
(20) Data Term. Raady

(7) Signal Ground
(1) Protective Ground

(23) Data Rate Gaelect
(24) Tx. Timing (DTED
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v.c.2: RE-437 Lables
fine R5-449 DTE cable will be built for 98628 - for R5-423,
No RE&E-44%9 LDCE (female) cables are plarned at this time,
A uvser neading this capability can use a modem eliminator cable.
The RE-422 cable needs three 100 ohm terminating resistors
installed betwesan the twe lines of RD, ST, and RT and s¢ will
not be built at this time.

-Beth R5-449 cables are intended for direct or modem connections in
the US or Europe., S8Since the secondary channel requires a second Z-pin
connector, the ‘Secondary Reguest to Send’ and ‘Segondary Receiver
Ready’ lines are not implemented for econosy reassns,

The drawings on the next two pages illustrate the R5-449 cables.
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R8~323 Cable

B i R

Hodem Lontrol

o e o s e e e

! aco4 | Y 1)==—=brpn=--—=—=-x
oo o ———
1 0CD3 | Y26 )-==~red--———— %
o e e e
i R 199 § . Bt D D Rttt} o Bt letd b
o e e + + -
LI #9313 e e 240 ~---yel-——————%
e il tnd —--23--——-grn--—----%
1. TR | e 214)—wh/brn——=—=—=%
! | | Gnd -=39--wh/blk/brn---x%
e e Fom e Y14 ~white-———— -
i RS Jm—m e e - =313 ~wh/red - e X
o e e f Gnd --38-~-wh/blk/red~—-%
Z-80A-810
R
I Tx Data |-==—————————— Y12)=wh/org==—==-~==%
! ! Cnd--37-wh/blk/org-—-=-%
I Rx Data |-=——=m——- (+) ===l 42 {~uh/yel-——————%
| } (=)=~ 17{-wh/blk/yal~-—%
I Tx Cleck |-=——t—memmeeee) 73=uh/grn~——=——-%
! I ! Gnd--32-~wh/blk/grn-——%
P BRx Clock 1=+ | Int Tx Baud
T l } }
| | A +
I o= 1Tx Muxl—=(+)—-<{41<{~uh/blue--%
i dmm = et (=) {16{~wh/blk/Dlu
o PRy Mux ]~ (+)=-(43{~wh/vigl-x
to-m———t (=) (1B{-wh/blk/vio
’ .
todem Status Int Rx FKaud
.’. mmmmmmmmmmm ._+
i OCRrR2 | —— (+) —~—(47({~~-—gray~———=——%
B QS R S (=) ~=={22
! 0OCR1 = (+) === P{em—=hlye--=-—m—>%
o ————— (=) v PPy f gl ————
1 CS frmemmm e (4} —=-{44{~wh/grey—mr—m——%
B e ittt & (=) -=-={19{(-whs/blk/grey-—-%
! RR P (+) —=={46{~wh/red/org-——-%
Ho e (=) ~--=<21<{~wh/brn/org--~-%
! DM [ (4) === 20w/ red/yel -
o e e - (=) --—{28{~wh/brn/pel-~-—%
Signal Ground-—=—=—-m=—m= 43--black-=m=w=m——x
Gafety Ground-—-----------24--Chield--~----~~x
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(14)
(10>
(32)

(34)

(16)
(37)
(12)
(302
(28)
(7)

(233

(4)
(22)
(6
(24)
(17>
(35)

(35
(232
(8)
(&6

(18)

(135)
(23
(9)

(27)
(13)
(312
(11
(29
(19

(1)

en
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R&5-44% Connector

o oo o s oo S0t cans e Same *e cewe oum ete ~ees wmmm bues

Remote Loopback

lLocal Loepback

‘New Signal

Celect Standby
Signal Rate Sel,
Cend Conmon
Terminal Ready

In Sarvice
Reguzst to

Eend

Send Data
"
Receive Data

Terminal Timing

Send Timing

Receive Timing
n

Test Mode

Incoming Call

Receive Lommon

Clear to¢ Send
i

Receiver Ready
11}

Data Mode

"

Signal Ground

Shield

Page 42
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RS 422 Cable RS- 449 Connector
ﬁudEM Control
o ot e e e +
| onn4g R i > 1)====brn==-----% (14) Remcte Loopback
*—,_~_ P ......_....*,
] ozn3 | = e e e e y2gr——--reg-~--~---% (16) Local Lnopback
o
! ocpa2 fommm e e =218 ==—=org-———~+--% (32) New olgnal
tom— e ——— +-=% (34) Select Standby
! 0CD1 [ e e e 240 ) =—==y@l=m-—-—=% (16) Signal Rate Sel.
Fom - Gnd -=23~==-=-grn-~~--=-% (327} Bend Commun
! TR | Rafadabetndes (+) —==229 -wh/brn—-=—=~---% (12) Terminal Ready
| i (=) --=) 4--wh/blk/brn-—-% (30) "
Ll + >14)~=—=white~-----% (18) In Service
! RG oo (4) === 28-whi/red--==~—=% (7) Reguvest to Send
o e + (=) —~=3 3——uwh/blk/red-—--% (23) "
Z- Bdu 510
v e o o e e _
| Tz Data l====—= {+) ——=327)-wh/0rg-————=—-1 ¥ (4) Send Datea
! ] (=) === Z=-wh/blk/org--—x (22) "
I Rx Pata l-==e=== (+) —=={42{~uh/yel--=-==-% (H6) Receive Data
] ! (-3 ==~ 17<¢~-wh/bhlk/yal--—-x (24 "
I Tx Clock I=-—#== (+) —-==333d-wh/grn——m==——m—- ¥ (17) Terminal Timing
| ! | (=) === B--wh/ L"ll\z{.lr n=-—% (&%) "
P Ry Clock 1=+ | Int Tx Baud
e A | |
I et
=i Tx Muxl=(+) {41{(-wh/blue--%x (5) Send Timing
| tomeemmd (=) {1H(-whi/blk/blu (23D "
o= By Mux-(+) (43{~wh/vio~—-% (8) Regeive Timing
A et (=) (18B(~-wh/blk/vio (2&) "
Modem Etatus Int Rx BRaud
+‘....... m._._.-n............,‘+
| OCR2 [ mmmm— (4) ===l 47~ =——grey~~--==% (18) Teszt Mode
P U 8 {=) ==l ~
| CR1 | = (+) ———( Y{~---pblue------% (15) Incoming Call
A — (=) ==={22{~~==yipl-—m~==% (20) Receive Comron
| cs e {(+) —=——AL{44{~wh/grey~———-=% (9) Clear 1o Send
oo () ~-—{19{~wh/hlk/grey-—-x (27) "
] RR | = (+) ~=={48{~uh/red/org---% (13> Receiver Ready
A -+ (=) ~=-={21{~wh/brn/org-—-% (31) "
| DM | = (+) ——=(23¢(~uwh/red/yel---x (11) Data Mcde
4o (=) ~==(20{-wh/brn/yel-~--%x (Z9) "
Signal Ground +=~—--48--black--------%x (19) Signal Ground
Safety &round +----24---ashield-=-----% (1) Shield
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g.3: Pods
Se3.1:  HP_Data_Link_édaptern

HP the Data Link (DL) Adapter, 132644, converts the RS-232C signals
firom 988528 to the differential signal needed by the DL link., This pod
is manufactured by the Grencble (France) Division.

The lines from the S0-pin connector implemented by RILED are:
pin 10: +12V Supply (160 mA typicald
pin 11: -12V Supply (23 mA typical)
pin 12: Send Data

pin 13: Request to Send

pin 23: 8Send Commen (used as logic ground)

ping 3% and 3é&: 45V Supply (30 mA typical)

pin 42: Receive Data

pin 44: (Clear to Send

pin 48: Bignal Ground (used as ‘Not Powar On’ signal)

The ‘R inputs to the receivers are alsp tied to logic ground,

Transmission on the link is inhibited until the “‘Not Powar 0On’
signal goes low (when the pod is connected to $R&2B)Y, After power up,
the link drivers are in their high impedance state unless the ‘Reguest
e Send’ (RE) line is active. Whenever RS is raised, BILEQ innediately
respends with “Clear to Send’ (C8)., Data from the ‘Transmit Data’ line
is then sent to the link by the dirivers,

The BILEBI link receivers sense the link, convert the signals t¢
RE-2220 and send the date to $B84Z8 as “Receive Data’, -Data is received
by the poed at all times - even when it is transmitting.

4o sam caee cam tael 480 S0ms tias nase Sams mewe Seee sems mode sbew cses rote otk svs cose cron ems 0300 cony cute see Sobe Sore sewe

The Current Loop Converter, 1326E&A, provides a 20 md interface for
the 234628, With default switches and wiring options, the current loop
interface can be configured with active or passive driver and receiver
aelevmants,

Current lecp is used in applications that reguire data
cormunications over longer distances than are posszible with standard
R&E-232C, It is also commonly used in electrically ‘neisy’ environmants,

The lines from 9B4H28 that are implerented by the Current Loop Pod

are:
pin 10:; +12V Supply (90 mA max.)
pin 11: =12V Supply (80 mMA max.)
pin 12: 8Send Data

pin 12: Request to Send

pin 17: RD(B) (used as logic ground)

pin 23: Eend Common (used as logic ground?
pins 35 & 36: +3V Supply (200 mA max.)
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pin 42: Received Data

pin 44: Clear to Send

pin 46: Receiver Ready

pin 48:; Signal Ground (used as logic ground)
The ‘B’ inputs to the receivers are also tied to logic ground,

None of the modem control lines is used by the current loop peod.
Therefors, their state is a complete don’t care to the pod, However, as
a coenvenience to the mainframe, the ‘Request to Send’ (R8), ‘Clear to
Cend’ (CH) and ‘Receiver Ready’ (RR) lines froaom %842B are connected
together,

The 30L baud mcdem, 1326%A, is a Bell 103/113 compatible
asynchronous moderm for connecting directly to the WS Public Switched
Telephone MNetwork. This modem is originate only with both auvute dial and
manval originate capabilitiy,

he lines implemented by the Modem Pod include:
pin 10;  +12V Supply (43 md)
pin 11y =12V Supply (45 mA)
pin 12: Eend Data
pin 14: Terminal Ready
pin 153: LLD2 (Auts dial/anzuer)
pins 33 & 36: +5V Supply (1060 mA)
pin 42: Received Data

pin 44: Clear to Hend

pin 45 Data Mode

pin 4%; Receiver Ready

pin 48: 8ignal and power ground

Refer te the 713265

7 300 Raud Mcdem Pod External Reference
Specification’ for mare i

nformation on controlling the rodenm.

”n

1

ia3.4:  Daisy Chain_Peod

[} ) s
e A et e el pA RS

i

Due 1o the power reguired by the Daisy Chain Pod, it will net be be
supported by 8628,
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This chepter describes the tools for testing and debugging the
GEE2B swerial 170 interface card. These tools will be used fFor:
- hardware developmant testing
- production testing and debuyg
- customer hardware assurance tests
- seryvice test and debu

0628 has four main test tocls:
T 1y 3160 Board Test
2) Pouwer-up Self-Test
Z) Coamprehensive Test Program
4} Signature Analysis Tests

.10 3060 FEsard Test

The 3060 hoard test will be vsed by Production to test the leaded PC
boards, This test will be gpecified and written by the Chipmunk testing
group,

bo@i_ Powaroip Seif-Tesy

Thiz test is dincluded in the 98428 and 98429 ROMs and is run sach
time the card is powered up.  After the test, the card will ‘log in’ to
Chipmunk with the status of the test, If the card failed, a BASIDC error
will be generated, IFf for some resson the card cannoet log din, Chipmunk
will dignore the card and give errors for all card accesses (except for
READIO and WRITEIO). &ee the 8628 firmware specifications for more
detalls.,

The power—-up self-test perfoerms the following tests:
-~ RCM checksun
- Shared RAM alternating bit pattern test
- Lloack Timer Chip tim3oul tests
- Serial 170 register access tests
1 -~ Z-80 dinterrupt test
-~ Bemaphore tests
On completion of thesze tests, 98428 will interrupt the mainframe with
the ‘leg in’.,
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b.3:. CLomprehensive Test Progran

The cemprehensive test program is
ane for the customer/cervice personnel
testing, The customer/service test is
J9826-108Z2%,

available in twe different forms:
and the other for production "
contained on floppy disc number
The prodouction test version is on floppy number ET-14657,

The 98628 ROM code requiremants for any HPL test program are as
follows: — ' o

Card ID at location AG17 (Hax) (card address):
ID = FF (Hex) hangs iin losp after RESET;
ID = FE (Hex) releases RESET FF, hangs until ID =
then jumps to location AUIB (Hex).

A"
0,

B, Card self-tezt failure infermation must be stored in locatien

Alllés (Hex) (card addiress),

Command Register must be read (to clear Command FF) before
chiccking card ID,

The cemmen sestion of the test checks the parts of the card
that do nat depend on the cable type, The unique section will vary
somawhat depending on the type of ped, cable or test connecter,

E.3.1: Test Caonnecters
The tezt connectors are wired as follows:
Signals S361-4248 Hl61~4247 JTHEY R aac ]
(F8K unbalanced) (ESK balanced) (RG~449)

SD-->RD 12--242 &7 342 &==-317 4--» & 22-=324

TT-->RT 7=-=243 33~-~343 8~-318 17--3 8 35~-=328

RE--38T 13--241 Z8--341 G-=-216 7= 0 - R

TR—--CH 14--344 27=-=344 4-=-319 12--> 9 3C-=327
GeD1-->00R1 4{(--> @ 44~--> 9 16--31%5 ‘
Ooneg-->00R2 15-=347 15--247 No connection
QLD3-->DM 2b6== 345 2h--225 10~=-211
OC04~--3RR 1--344% 1--244 14--313

(ZHD 16 - 23 20 - 23 20,29,31,37
1S ~->00R2 cU-=318
12518624 (R5-2320C LCE)

G-3RI 2--> 3 ‘

o dRT 24~=217 (24 does net coennect to anything)

RG-->RR 8--3 4

TR—~>DM 6~--320
CoD2~--06R2 12--319
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1861-642%5 (RG-232C DTE)

Sh-->RD a-=3 3
TT--RT 24--317
RE~-IRR,CH,00R1 4--3 8, §,22
TR-~->DH 20--) &
CP1~-->8T 23--3135
CLD2-->0CR2 19- ->12
et 2N 14--323 (14 and 205 do¢ not connect to angthing)

6.2.2; Comman_Test Module
A. Interface Hardware
1. Check card I.D, register (should read X101 0100)
2, Check interrupt/liA Register (shouvld read (00XX 0000
. Check setting and clearing semaphore

B, RAM Memosry Test
1. Checkerboard memory test executed from the mainframe.
2, PRotate walking 70 and walking ‘1’ through a memory
lecation.

C., Z-80 CPU Tests
1, Verify Z-8C cleared RESET FF (U1%: 8-13) at the end
af dts psset rovtine,
2. Download Z-80 diagrnestic code te card RAM. Code is as
Follous:

MNANE "RAM allocation®
ORG &000H
8000 REGET_ID: LEFE 1
gtol INT_DMA: DEFS 1
IRFF: EQU 010000008
80c2 SEMAPHORE: DEFS 1
8103 FOLEM_LINES: DEFS 1
ORG  oagoeCH
RamM_BLEE: EQU 2x1024
RevM_END: EQU  $+Ra6M_SIZE-1
STACK_TOP: EGU  RAM_END
A000 INT_COND: RPEFS 1

sCOMMAND . M/F Address = M2
sDATAY MAF Address = Me4
JADDRESS:  Ms/F Address:

} Upper Byte (Alse I/70) = Mté
; Lower Eyte = M+8

s TEST COMMAND REGISTER: M/F Address = Mel0
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AN COMMAND ; DEFS 1
AGOZ DATA: DEFS 1
ATD3 ADDREGS DEFS 2
AL : TEST_COMMAND: DEFS 1
PROG
ORG 0AQCSH
AIDB 1816 ‘ IR CMD_WAIT
ORC  0A0R0H
ADEY ZAADOS  CMD_WATT: LD  A,[TEST_COMMAND]
G023 EAOF AN 00001111FE

sCommand 0: NWOP

ADDRS PAFY ' JK Z,CHMD_WALT
ADR7 ED4ABANOR LD  EC,[ADLRESS]

sCommand 1:  DATA —--) Memory[ADDRESS!

AJZ2E 3D CHD1: PEC A

AL 2006 Ik NZ,CMD2
AIZE FAA002 LD A, IDATAL
#0031 62 L [BC1, A
Al32 183& JR DUNE

;Command 21 Memery [ABDRESS] ~--3> DATA

A034 3D cMb2: DEC 4

G35 20C6 JE NZI,CMD3
ADE7 0A LD A, [RCI
038 324002 LD [DATAL, A
HI3E 162D JR DONE

sCommand 3: DATA --3 T/0[ADDRESS]

AD3D 3D CMD 3 LEC A

AL3E 2007 JR NZ,CMD4
A240 2aa002 LD A,LDATAI
#3043 ED79 aur IC1,4
A4S 1823 JR DONE

;Command 4: I/0[ADDRESSY --> DATA

Ad47 3D (CMD4 CEC A

A048 2007 IR NZ,CHDS
A4 12D78 IN A, IC1
#0440 324002 LD [DATAL,A
Ad4F 1819 JR DONE
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ADE4
AlSH
A308

ALTIA

AJSR
AISC
AGOD
ADDE

SISF
AH060
a6

AlEE 3

A6 2

Ale7

AEN
ai6R
AL6E

Al70
ALZ
Al7E

AL76

5077
Al7E
AL7A

30
2011C

3ESS
CrC?7
Cé4k

2F

Fa
AF
F1
oe

CLAODF

AF
324005
18ED

3D
2004
24003
E?

3D
203F
11FFFD

;Command 5

CMDI

;Check Actumu

;Check Stack

TUE, JUL 27, 1982,

Instruction Test Progranm

DEC A
JR  NZ,CHD&

lator

LD  A,S5H

RLC A
ADD A, A4EH
Gl

PUSH AF
XOR A
POP  AF
EX AF,AF7

;Check Secoendary fccumulator

sHang if Rad

EAD_CARRY :
BAD_ACCUM:

;Test Primary

DONE
CHECK _CtD:
sCommand 6

CMD6&:

jCommand 7

CMD7:

CREFE/PHLEY Harduware

XOR A
LX  AF,AF’
CP 04H

JR  C,EAD_CARRY
IR NZ,BaD_ACCUM

Registers
CaLl. REG_TEST

XOR A
LD  [TEST_CONMMANDI,A
JR  CMD_WAIT

JUMP to Mamory[ADDRESS]

DEC &
JE NZ,CHD7
LD Hi., [ADGRESS ]
Jr [HL]
\
Arbiter Test Program

EC A
IR NZ,CHDB
LD  DE,-3

documentation Page S0
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yMemory address to test

A7 DD21AGFF LD IX,086FFH
AJE1 210300 LD HL, 0032004
ALB4 3aAG02 LD A, [DATAI
sWRITE_LOOP: LWrite alternate locations
H to accumulator
#4087 DD77040 WRITE _LCGP: LD [IX+01,A
A08A DD2R - DLC  IX
A0E(C DD2R DEC IX
AGBE DD2ER DLL IX
AO?0 A7 AND A
AG?1 EDGA ALDC  HL,DE
A3 20F2 JR NZ,WRITE_LOOP
;Check alternate locations
AJEE DD21AGFF LD IX, 0A&FFH
ALY 210300 LD HL,003G0H
A0S0 DR4KAN READ_LGGP LD B,LIX+01
A09YF RS LrP E
ATAY 2804 JR Z,TEST_0OK
3 If had read, 0—-->DATA
Q“HL AF XOoR A
ALK 326002 LD [DATAL, &
Aﬂé& DD2E TEGT_OK: Lel IX
ﬂrﬁB DRASCE LD B, [IX+01]
£ 4 ‘1} lIh"I LEC IX
3 LD E,[IX+01
DEC 1IX
AND A
#L2C KL ,DE
IR NZ,READ _LODP

GRETLRN wihout clearing TEST_CUMMAND

EHEC I R 3

IR CHECK _CMD

;Command 8 Uheck For interirupts
HOEY 3D CHDS: DEC A
ATES 200E JR NZ,CHDY
ACKHT 3EAZ Lr A, 0A2H
#AOEE. EDS7 L.D i,A
ALCO ZEBE LE A, 128
AIC2 FR EI
AGE3 GO MUPR
a4 F3 Dl
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ADLCEH
A008

S0CA
AICE
AGCD

AGDO.

ALDR
ALDS

AID7
AGDY
A dDA
ALLD

A0DF
AJER

ATED

ALER
ATES
AlEC
~IEF

AOFR

324002

1840

30
209D
326000

SBEFF
328001

O6FF

10FE
AF
38001
188k

21R7440
1150F3
01664D

LY
213301
1166062
J100€3
D9

HOF3 ER
fdar4 09
GOFS EDS2
A7 ZOFE
Aare C9
HOFA 3D
AGIR ED4D

g g g g
G nn-6nue

CELEE/YBEEY Hardware documentation

TUE,

LD

Jk
jCernerate spurious
CMD?: DEC
IR
LD
LD
LE

LD

yWATIT _LOOP: Wait

WAIT_L.GOP: DINZ
XUR
LD
Jk

yREG_TEST: Load

REG_TEST: LD
LD
LD

JUL 27, 1982,
[DATAI, A
DONE

interrupt

A
NZ , DONE
[INT_CONDI,A

A, OFFH

[INT_DMAT,A
E,255
900 S
WAIT_LOOP

A
LINT_Li4a1,6
DONE

1é&-bit registers
HL,0R74CH

LE, 050F3
EC, 066401

sMerify secondary registers

B XX
LD
LD
LD
L¥X

;Check 16-bit

L.X
ADD
oue
;jHang if bad
RAL_16EB_REG: JR
RET

; Miscellanecus

LEC
RLTI

functions

DE, HL
TS T
ML ,DE

NZ,BAD _16E_REG

Instructions

A

Pagea G2
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3. Rotate walking ‘0 and walking ’1° through a wemory
4, Ren downloaded Z-80 register test.

frbiter Tests
1, heck simultaneous shared memoery reads and writes by the
mainfrarme and Z-80 processors,

Mainframe te Card Interrupt Test - =

1. Verify Z-80 interrupt from ﬁdlnf:dﬁe write to EG?:A <D
register., - —

Z-80 CTC Tests
1. Cascade timars and verify 1 second timaout,
(tirmers 142 in timer mode, timers 2&3 in counter mode).
2, Verify interrupts on timers 1 & 2 in counter mode.
3, VMerify interrupts on timers 2 & 3 in timer mode,

=86 510 Tests
. Check all bits/character, stop bits and parity options at
300 baud,

Y "\z

iR Check transmitrter all sent indication,
3. LCheck overvun ervar detection,

4. Check parity error detection,

ool

?
L

Check transmit and recieve EBREAK,

Defavlt Suwitch Test

1. Proguction Test: Check that all switches are set to their
defauvlt valves., é&n optional dinteractive switch teEst is
also available,

2. QCustomer/service test: Display settings of all switches.

Card to Mainfrarme Interrupt Test
1. WVerify that card interrupt is detected by mainframa,

RUN UNIGUE TEST FOR CaEBLE OR POD.

fard Self-Test

Run card poewarup test and check for errors.,

Run ROM checksum test,

Run shared mamory alte“nating bit pattern test.
Run Z-80 CTC tirmeogdt tests

Run Z-80 $I0 register and 1nt\*er1 test,

Run semaphore test.

R ody HITY e e

necter_end_Shared.

iz

escyrce Link Uni

lst

Check all standard asynchroncus baud rates up to 19.2K baud,
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Check Modem Control Register (MCR)/Modem Status Register (MERD

Leopback:

1. MOR=0C COGU --> MSR=XXX(0 0GCO

2. MCR=00 0001 --> MEBR=XXX0 0000

. HMIR=0C CG1C ——> MIOR=XXX0 €100

A, MUR=00 0100 --> MSR=XXX0 1000

. MCR=GC 10660 —-> MSBR=XXX1 00C0

&, MCR=01 0000 —--) MER=XXX0 J001

7. MCR=10 Q000 —--> MSR=XXX0 0010

Check external clocking

1. Tx baud generator internal and Rx baud gene;atﬁr external.
2 Tx baud generator external - toggle MCR bit 0 to «lock.
Checl auto enables ' o

1. MOR bit 1 controls Tx autoenables.

2., FMCR bit 3 controls Rx autoenables.

Check synchroncus modes of operation (baud rate up te 20K
baud),

RE-232_DIE_Cable Unigue JTesis

Checlk all standard asynchronocus bauvd rates up to 19.2K bhaud,
Checlk Modem Control Register (MOR)/Modem Status Register (MERD
Loopback:

1. MOR=0C 0600 ——> MSR=XXX0 0000

2. MCR=00 0031 ~-> MER=XXX0 1110

3. MOR=0C 0010 --> MBR=XXX0{ 0001

4, MLCR=00 0100 --3 MER=XXX0 0000

S, MIR=00 1600 —-> MOSR=XXX1 0QGO

6. MCR=01 0000 --> MGER=XXX0 0000

7. HMOR=10 €000 ~—> MBR=XXXE 0600

Check external clocking

1. Tx baud generator internal and Rx baud generater external,
2. Tx baud generator external - toggle MCR bit 2 to clock.
Check avto enables

v MCOR bit 0 controls Tx autoenables,

2, MLR bit 0 contirols Rx autoenables,
R8-232 DCE Cable Un igae_Igaia

Check all standard asynchronous baud rates up to 19.2K baud,
Check Modem Control Register (MCOR)/Modem Status Register (MSR)
Leopback:

1, MOR=006 €600 --> MSR=XXX0 0000

2, MCR=001 0301 --> MER=XXX{( 0110

3. MOR=80 €010 --> HMSR=XXX0 1001

4. MCR=D0 D100 --3 M&GR=XXX0 0000

5. HNCOR=00 1000 —--) MS5R=XXX1 0000

&, MECRE=81 0000 --> MUR=XXX0 0000

7. MIOE=10 Q0CG0 --> MHBR=XXX0 CC0¢

Check clock loopback on cable (Tx baud generator internal/Rx
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baud generator external),

Check auto enables

1. MCR bit € controls Tx autoenables.

2, MOR bit 0 controls Rx autoenables.
RS5-2449 PIE_Cable Unigue Test

Check all standard asynchronous bavd rates up to 19.2K baud,
Check rodem Control Register (MCR)/Modem Status Register (MSR)
Loosphback: :

1. MOR=0C CCOO0 --> MSR=XXX( 00CO

2, HCR=100 0001 --> MER=XXX0 0000

3, MOR=C0 CC10 -—-> MBR=XXX( 010¢

4, MCR=00 0100 --> MGR=XXX0 1000

5. foR=00 10GC -—-> MBR=XXX0 €000

6. HOR=01 0000 --) MER=XXX0 0001

7. HMCR=10 000G —--—> MSR=XXX0 0010

Check external clocking

1. Tx baud generator internal and Rx baud generator external,
2. Tx baud generator external - toggle MCR bit 0 to clack,
Check auvto enables

1. CR bit 1 centrols Tx avteenables.
2. MCE bit S controls Kx autoenables.,

:'i

ta_Link

~and Current_Loop Pod Unigue Tests

A wenr S

'g ]
!
i

Chezk all standard asynchrenous baud rates up to 19.2K baud.
Check Modewm Control Register (MCRI)/Modem Status Register (M6R)
Locpback:

. MER=GC QCO0 ——> MHER=XXXX XOXX

. MCR=00 0001 --3 MER=XXXX X1XX

. MIR=00 €010 --3 MER=XXXX X0XX

. MCR=00 3120 --3 MOSR=XXXX X0XX

. ﬁ B=00 10060 -3 MOHR=XXXX XOXX

. MUOR=01 8000 —--) MER=XXXX X0XX

. NLR 10 GCCE -~ MER=XXXX X0XX

‘heck auto enshles

. MCOR bit 0 coentrols Tx avtoenables,

Check all standard asynchronous baud rates up te 300 baud.
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The signature analysis tests will be uvsed in conjunction with the
tomprehensive test program for proaduction troubleshooting., This test
could also be used by the field for cemponent level repairs in the
future,

This test will consist of two parts., The first part will be driven
by & S201D Microprocessoer Exerciser with a custom test EPROM.
The secend part will be driven by & program in Chipmunk to test the
mainfrare interface including the shared RAM and registers.

t Configuration

Ta

Iy

Reguired Equipment:
50010 Microprocessor Exerciser Unit
S EPROM ET14662
004 or 5005 Signeture Analyzer
Mainframe test stimulus board 09B26-66541
824 mainframe and extender board
EBalanced test connectar

Configuration:

Remove the Z80 processer (U28) and insert in the 40 socket
an the SU010 exerciser.,

Tnsert the ribboen cable DIP plug from the SCCEID inte the processor
saciket on the board, aligning pin 1 on the plug with pin 1 of the
socket,

Tngert the test program EPROM into the 24 pin sccket on the HC01D,

Connect the SGtart, Stop, Clock, and Ground wires from the signature
analyzer to the ocutput pins on the edge of the HCC1D,

Apply power to the board., The two displays on the S001D should
light up. If the displays light dimly, the 40 pin plug
is reversed, :

Testing:

Gelect internal or external ROM as required with the slide switch
an top of the S06G1D.

Select the test number by pushing the twe buttons underneath the
twy seven-segrent displays. Both decimal points will light,
until the ‘ENTERY butten is pressed to start the test,

The CATE indicator on the signaeture analyzer should be blinking.
If not, semathing is wrong. Check the cennections and the test
number,

Touch the test prebe te the desired test point. The light in the
probe will flash if it is szeing pulses, light brightly if
it is a coenstant +3, or go out if it is censtantly grounded,
The notation "aLEAYS LOW" or "ALRAYS HIGH" reans the probe light
iz tetally out, or brightly en. When a signature is fellowsd

with "BLINKIRE", it means the probe light must be flashing.
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Indenting system:

Th

e signatures listed in this document are pricritized using an
indentatiosn system, Highest priority are the lines closest to
the left edge, If those higher priority signatures match,

the more indented tests undesrneath need not be performed.

If the eriginal test fails, the faulty compoment can be located
by tracing through 1he more detailed, indented sigrnatures,

CExample:

1)
2)
3
43
@)
&)
7)

Line 0O,
ceplacemant instructiens on the line with the bad signature.
©oline © odis good then go 1o line 7, Otherwise test line 6.

LU32-20 . . 8126 o
N 07FF replace U4

e U24-2 0 673P replace U3C
cae U241 B126 replace U224

U324 P1H4
....U1A~& 8126 replace U17
U7~ P1H4
%1 the signature shown in line 1, IFf it is good, then go tu

e

it is bad, then test lines 2,%,and 4, and foellow the
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JEST 61 2280 Self Test

Test Description:
This test runs an exhaustive test of the instructioen set of
the Z-81 microprocessor. If successful, the microprocessor
is operational. (Otherwise, it must be replaced.

Eetup:
Reset mainframe o .

T T HBelect B061D test #0 (internal ROM)

_ Cleck: Rising Edge '

Start: Rising Edge

Stop: Falling Edge

Signatures:
NOTE: All signetures are taken on the pins of the Z-804& MPU
in the S001D socket,
If there is no gate, chectk system clock by fellowing pin 6
proceEQure.,

e Pin 11 (Veod o PASS
eoaa Pin 6 (Phid:  BLINRING

e L WU18-80 0 BLINKING Replace U18

e U930 BLINKING Wl missing or defective
v W91 almays 17 R13 pullup bad or shorted
i eaaa . JUIP-4 aluays ‘17 R14-2,7 bad or shorted
caa e U195 BLINKING Replace U19

v e JWIF-6 BLIBKING Replace U1

s U286 BLINKING Bad clock driver

vevredf pin 6 0K, then replace Z-80 CPU,

SYU5-6082  98623/9862%9 Hardware decumantation Page &0
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C Test B:__7-BD _ROM _Test

Test Pascription: B o
This test reads all ROM locations and serializes the date
through X0 on the 50010, The Z-8) data bus, Z-80 address
bus and Program ROM (UR29) are tested., If this test fails
Tun test #B.1; otherwise continve with test C,

Setup:
Reset mainframe
Select S50CID test #1 (external ROM)
Clock: Rising Edge
Start: Rising Edge
Stop: Falling Edge

SGignatures:
o XE Qutput from S0CID: 98628 Opt 100:  1U7U
9R629:  IIAY -~ EPROM, &1PC -— ROM

HOEE-6%82  93628/98629 Hardware documantatian Page &1
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) Test B,1: Z-80 Free Run

- 0l eae camn ctes 200 Srae e meus ~pas Seme Sev ewe “oe owe ~H04 ~Ger -bee S000 mase EES Ceoe Se0t Sebe

A}

In thls tes t, a NOP instructien is forced onte the Z-8C CPU
data bus by the SI01D exerciser. This cavses the Z-80 to
read its entire 64K-byte address space, This test will
check the Z-80 data and address buses., If test B was
successful, this teszt may be skipped.

oetup'
Reset mainframe '
Select SCL1ID test #0 (external ROM)

Clasck: Rising edge
Start: Rising edge
Stop: Falling edge

SQignatures: (all signatures taken on the PC board)

fddress Rus:

L U28-1 (Zal1): 1293 Replace Z-8C CPU
LLUEBE-2 (ZA12): HAPT Replace Z-80 CPU
L U283 (ZA13) 3596 Replace Z-8C CPU

-
g4

Replace Z-80 CPU

Replace Z-80 CPU

- (ZAl4): 382
ve W U285 (ZA1E) 7abP

CLUEB-30 (Za0) Ly Replace Z-8B0 CPU
L U28-31 (Zatly:  SE55 Feplace Z-8( CPU
LW UER-TZ (ZaZ)y CCC Replace Z-80 CPU
e U233 (ZA3)0 TFIF Replece Z-80 CPU
ce L U2B-34 (2% BH2Y Replace Z-80 CPU
L U23-3% (ZA5):  0AFA Replace Z-86 CPU
LUIZB-3E (ZASY . UPFH Replace Z-80 CPU

G U28-37 (ZA7) G2FB
L UER-Z8 (ZAB):  KO8Y
L U28-3% (ZA9) . 2H7C0

Replasce Z-8B{ CPU
Replace Z-80 CPU
Replace Z-80 CPU

,..UE8w4Q_(ZAIG): HPP3 Replace Z-80 CPU
GCentrel Line:
s JUR9-20 (ZMREQ) ¢ BLINKING W2 missing or bad Z-80 CPU

Data PRus:
If the logic probe des noet blink when tezsting the data lines, the
line may be shorted by another device on the bus,

e U29-11 (ZRE) bBlinking Keplace ROM (U29)
L UES-12 (Z2D1) bBlinking Replace ROM (U29)
e U29-13 (ZD2) blinking Replace ROM (U29)
...UE?-lﬁ (ZD3) blinking Replace ROM (U29)
« e U29-16 (ZD4) blinking Replace ROM (U29)
W UE9-17 (2050 blinking Replace RKOM (U229
e HU29-18 (ZDS) blinking Replace ROM (U29)
L UEP-19 (ZD7) blinking Replace ROM (U29)
59556582 98628/78 Harduware decumantation Page 62
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" 00a7 row town soms Seet Smse atee ratm eme sass teae sess Sems Sese sote - S0e

test i
1)

2

3)

&)

Description:
This test checks the lower
as follows:

bleck of shared RaAM (U25). The
Write checkerbocard toc memory,

Read checkboard from memory,

Write checkerbcard inverted to mamory.

Read checkerboard inverted from memory.

5) UWrite the high order of even addreszses to itself
and the low order to the next (odd) address of
MEMGT Y.,

%) Kead the addressed from mamory,

73 Repeat the test,
If the

i is the first test 1o access shared mamory,
; Ua2s ReéM

The piroblesm may wither be with the

i o Téala,

o

i the snared memcry circuitry, IF the 84 logic probe
t klanw when testing the data linewsn, they may be

device on the

anaciner

bus,

mainframa

Resst
felect SG01D test #2

(external ROMD
Clagck: Risinyg Edge
Start: Riszsing edge
Stop: Faliling Edge
+5 Signature: 60U2

Signatures:
The pin numbers on U235
Bar ochip pin numobers!

refer to socket pin numbers, net to the

ALVIN THEQ

EFRCHM

THEQD
RGH

JE9-11 (203 ZFuC Ll aH 7PUL

LU22-12 (ZL1)Y: 26H1 L3Cu P13

UE9-12 (ZD2): &48H el D361

U2?-19 (Z03): 2548 ?50C PaHA&

Lize-1& (2043 Ls8U 74c H7U4

uze-17 (Z035): 66F1 U424 1842

U29-18 (ZDé&): 6924 cucy pe20

Uee-19 (ZL7): PFS2 FFrae guic

U28-24 (WAIT )Y 60UR2 BLINKING
e S U23-11 (8DGY . GPB7 Replace UA45
v G UES-12 (8D1): 99C9 Replace U435
caae U25-13 (SD2) . 2159 Replace U455
v e JU2E-15 (BDZY: 1559 Replace U439
el G U2TE-16 (3D4) 0 4UBP Replace U4S
coa e UED-17 (8DE: PPCH Replace U453

SOLL-56582  ?28628/935429 Hardware documantation Page &3
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L GUZE-18 (8D&Y: CL2D Replace U495
<. U25-19 (8D7): PFO3 Replace U45

L UES-27 (BWR7): 63UZ W4 installed?, run test C.1
« .. U25-22 (SRDY): 8127 Run test C.1

e WUES-Z20 (CE/D): &73P Run test C.1

 U42-10: ALWAYS LOW Run Test C.1

.o U42-11 ~ASC Run Test C.1

0 U25-3 (6A7): uAal4 B Replace U41 ; ~
. JUET-4 (EAk): ABES Replace U40

2 U255 (SAS): P75H — Replace U40 N
L UEE-6 (EA4): 2U7S Replace U40

L URE-7 (84A3): FASLS Replace U4C

L UZE-8 (EA2):  BLUB3 Replace U39

. U25-9 (8A1): 4896 Replace U3%

L. L HET-13 (EAD) 1 AkEN Replace U39

G UR2E-21 (8A106) 6644 Replace U41

L GUES-24 (S84 HIUY Replace U41

<L U20-25 (8468): OHES Replace U4l

oW U2E8-4 (Z614): 0000 BLINKING Replace Z-80 CFU

e U28-3 (ZA13) . 07FF BLINKING Replace Z-8( CPU

W U3I-13 (EA140 0 D000 BLINKING Replace U42

U314 (SA13): O7FF BLINKING Replace U42Z

o IT one of the primary signatures was bad and all secondary
signatures are good, then replace U253,

GEET-ELES2 YREZB/FE62Y Hardware docurentation Page &4
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Jfemory Test

({3

toBhare

Test Dmscription:
This test will check the shared memory contraeller logic.

Satup.
Reset mainframe
Select SCCID test #2 (external ROM)
————Cleckr— Falling Edge ’ '
Start: PRising edge
8top: Falling Edge
+5 Gignature: 6CU2

Signatures:

o U3

t s 0z ot 3 3
¢

™3
t

H
I 2 ) -

RESH Yy 64UZ2 BLINKING Replace Z-8L CPU

8126
(

gl sl sl i s

[RIEUTE oS QN SN 2%

-6 C7FF Keplace U4
cea U282 G73P Replace U0
Al24-1: 8126 Replace U24
L U323 ALKAYS LOW

v, U249 ALKRAYS HIGH Mainframe on tezt 07, replace U4
cea o U245-100 ALKAYS LGU Replace U24

cea e U110 COCC BLINKING Replace U4

W W32-40 PIHA4

e UlE-4 2126 Replace U117,

z
[
¢
LI B I A}
*
3
1

cae s Wl E=6 HIU2 BLIRKIRG Replace Ulé&
v  24~13 BLINKING Replace U24
vea s U9 ALKAYES LOCW Feplace U19

e U32-4: P1H4 Replace U32
e W W17-00 0 PIH4 : Replace U17
v W U1T-67 8124 Keplace U17
o UI7-81 60U2 BELINKING Replace W17
0 U327 FHAS

e W 2315 (ZRDY) . FHAS Replace Z-8C CPU
el 23130 0 AHST Rep lace U223
e U327 FHAS Replace U32
e U329 P1H4 Replace U32
o U32-120 0 ALWAYS HIGH Replace U32
v U36-6 (BRR7Y: PIHS Replace U364
oW U163 B126 keplace Ulé
e AT (WATTY ) 60U2 RLINKIRG

e U12-130 LIA&YS HIGH Replace U27

e WIZ2-110 0 ALKRAYS HIGH Replace U122
S £ R R P1H4 Replace U16

saa e JHTE-120 ALRAYS LOW Replace U30

Ve 16130 ALRAYS HICGH Ri14-6 or U227 bad
v W HTE-TT 0 ALUWAYS BIGH Replace Ulé

- o UA-20 6HLU2 BLINKING Replace U35

R A HIUZ BLIRKING Replace U4

| = 3% Betal ol
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Test D.__Uuzé Rrﬂ Teat (986LY _only)

e 14 o5 beme ove Sasr Sew eee same Sove 4em ~res e0e oo ....-.-—..--..‘..-—-.-._._.-—-..--—...._._.....-.

This test checks the U26 RAM (used on the 98429 but not the
eR&e28), It is identical to test O except for the address
space tested,

Setup:

“ 7 Reset mainframe

Gelect GOCID test #3 (external ROM)
Cleock: Rising edge
Start: Rising edge
Stop: Falling edge

W U29-11 (Z0EY . 2980

QEg-12 (ZDh1): 26H1

12913 (IP2): H48H

U2¢-15 (ZD3):  EGHE

UE?WI& (Z04):  U98U

Ure-17 (ZLTSy:  Hié

U29-18 (ZD&)Y:  HuUBY

Lze-19 (ZD7): PFE2
If all of these signatures ware good, continue with Test F.
OCtherwise, check the following points,

e U284 (ZA14): G7FF Replace Z-80 CPU
v G URT-13 (8A1T4) DUFF Replace U142

LW U283 (ZA133: QCGCC BLINKING Replace Z-8( CPU
v e UEI-14 (EA13): 0 D000 BLINKING Replace U42

e U26-20 (CE) b”"“ Replace U31

v . UBE-22 (BRDY): BIZ SRD bad

oW U26-23 (SRR &DUQ BLINKING SWR bad
I+ these signatures are UOR then the 26 Ra&M is bad,

1

HO53-65H2  PBL28B8/9362%9 Hardware doocumantation Page 66
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Test DEQcFIS?ESRT_nfgfﬁw;gggm;;i;es @ walking ‘1’ to the RESET/ID
register; it then reads the register.

Lf
in
-t
o
k]

Reset mainframe

Select SECGID teszt #10 (external ROM)
Clock: Rising Edge

Start: Rising Edge

Stop: Falling Edge

- +5 Bignature: 275C

Signatures:

« 0 UIS-10 (R14-4): ALWAYS HIGH R14 pullup bad
s L UIS-8 (RETY: CFS0 Replace U135
« 2 UIS-9 (RST/):900C Replace U1S
.2 LE-G (S8R0 0A47 Ri4 pullup bad
e W UE-T7 0 (8D1) s 1040 R14 pullup bad
s . L US-T (8D2): 0IKE Replace U35
W UE-3 (8D3): 68135 R14 pullup bad
.0 U334 (8D4; 11U Replace U233
.. L3337 (SD5Y: 2471 FReplace U33
e U23-9 (SDE) 4P 1S Replace U33
o« U33-12(8D7): HOPH Replace U33

e 500 83is sets sees Limn seme sous "ase baer sume 0ms veme cous Save s0s aee sare Hone cme See Libt tass cmee boun eon o ARs et STk see st tus sems seee vese b SEY

This test is the sam2 as test E.1 except that enly the
interrupt/LFA registers are accessed,

Cetup:
Reset mainframe
Delect S6G01D test 411 (external ROM)
Clock: Rising Edge
Start: Rising Edge
Step:y Falling Edge
+5 Hignature: PFHF

GCignatures:

» . U33-10 (Int Reg FFO:  UC17 Replace U23
e JUHE3-13 (Int En FFO P&LUY Replace Ul4
W U5-9 0 (SDEY: AUL4 Ri4 pullup bad
L UE-7 0 (BR1): JUF4 R14 pullup bad
LW UG-G (SD2): SO7P - Ri4 pullup bad
L. UE-3 0 (8D3): PEBC R14 pullup bad
o U334 (SD4): ABK4P (P121 for 9852%) Replace U33
. U337 (EDT): 6078 Replace U33
2 U33-9 (8DS): C67C Replace U33
L U23-12(807) 0 81PC Replace U33

S955-6582 994623/934629 Hardware doecumantation Page &7
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st E.3: SBenaphore Test
2t DPescription:

TUE, JuL 27, 1982,

4:046 PM

This test is the same as test E.1 except that only the semaphore

is tested,

Setup:

Reszet mainframa

Select S0CGID test $#12 (external ROM)
Clock: Rising Edge

Start: Rising Edge

Stop: Falling Edge

+%5 Signature: FHFO

Signatures:

W U35-5 (Sem FFY 0 AFO2

L UBE-E (SD7) us4i
Test E.4: _Meden Register Test
Test Description:

Replace U14
Replace U3H

This test is the same as test E.1 except that only the moedenm

register is accessead.

Catup:

Reset mainframe
Celect GOIID test #13
Clock: Rising Edge
Start: FKRising Edge
Stoep: Falling Edge

+% Signature; 764P

Moltage Cheoks:

Bi
k]
2
s
1]
3
L]

L

U7-5: -11.3 volts +/- 10%
U7-8: +12 volts +/- 10%

gnatures:

3

.

L

.

1
.
$
®
T

.
3
3
s

LE-2  (8D0): 8GCU
Us-7 (8D1): G109
US-5  (8D2): 0774
U5-3 (5D3): 1671
US-13 (8D : 18A0
US-11 (8D3): 0524

L LS-2 (MER3) 1 6A87
UGS (MCR7) 0 4777
L U6-6 (MERG): A7F2
LUE-F (MOR4)Y: 7328
LUS-12 (MERE) (F339
L UA-10 (MOR1) (5574
LU6-16 (MORG) 18312
LUE-LS GICRZD 1 YA2C0
LU7-6 (0DD3): 4UUA

ot

Replace
Replace
Replace
Replace
Replace
replace
Replace
Replace
Replace

Check CR1 or F1

ué
U6
ué
us
Ué
Ué
us
L&
uz

ROES--&TEY  GEAZR/YREZY Hardware documentation
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e U777 (0OCD4Y 17U2 = Replace U7
vaea s U2-6 (00D2): F32H Replace Uéb
e e W27 (0CD1Y CC7C Replace Ub
00 U1-6 (RS): a58u Replace U1
voes JUL-7 (TRY HF H4 Replace U1
e JUP-9 (C8) 2314 (none for 28629) ERBad Test Connector
cee U910 (CBYy B574 (none for 98629) Fad Test Connector
s TH9-TT 5574 ““" B ~ Replace U9

NOTE: Take the next two signatures {(wWwithout_the test connector
on a 9862%9) only if the preceding ¢ne is bad. If these next
two sigrhatures are then good, then the test connector is bad,

s o082 :UB'-ls (TR): 231ﬁ V f\'&‘{ﬁ)lé’)CE U8

ca s U913 (STY: A7F2
NOTE: Take the next twe signatures (withoeut the test connector

on a %869 only if the preceding one is bad. X these next
Two signatures are then geod, then the test coennectoer is bad,
creas e UB-T CRE) H1AF Replace LR
v e WUB-6 (RS G7F2 Feplace UB
v aUHTO-1T (MY 4LUA Bad Test Cennector
cee s JUI0-2 (DM ALWAYS LOW Bad Test Connector
cee e 1030 3994 v . Replace U1D
ceeaU10-6 (REY: ALWAYS LOW Bad Teszt Connector
e s U107 (RRY:  17LI2 o Bad Test Connector
S R 619F Feplace U110
cea e JUTE-8 (GCR1D):CC7C Bad Test Connecteor
e UBTO-10CO0RT)Y ALUWAYS LOW Bad Test Connector
vea s U111 FH1G Replace U110
coa L LUT0-14C00R2Y ALWAYS LOW Bad Test Connector
e U0 1SCOCR2Y FIEH Pad Test Conncctor
era e UI0-13: €343 Replace U10

LODE-A6TE2  SE&ZE/%8629 Hardware documentation Page &9



Jest E.5:_ _Supplemental Ghared Hardware Test
Test Description:
This test writes a walking ‘17 to all shared harduware
control registers; then it reads the shared hardware status
registers,
- This test is only run if there is a problem with tests E.1-E.4,
Setup:_ . . - o e

-
o
m

-
ey
=
r
R
3

~
Pl
~g
0
1S

-
.
&)
-

Rezet malnFrame
Gelect 50010 test #4 (external ROM)

‘Clock: Rising Edge

Start: Rising Edge

Stop: Falling Edge

+5 Signature: SHHC

Test connector must be installed

PM

Interrupt level and remcte contrel switches must be set to default

values.

Signatures:

LI I )

L)

.- % . e . o=

- e ® e . -

.« * e .- -

- « B 4w e w aow “- % e o=

-

« & a4 & .

LLU3C-92 (Int Level)d: 0000 (SHHEC for 98429) Correct switch pesition

e L UBE-3 (Int Levell): 2003 Correct switch position
v U33-14 (Rem Control): HIGH Coerrect switch pesition
e JWED-4 0 ALRAYS HIGH Replace UJZD

L U3E-8 ALKAYS HIGH (0C6CE for 98629) RPeplace U30
ca L U283 {ZA13):875H Replace Z-80 CPU
U284 (ZA14) G000 BLINKING Replace Z-80 CPU
ce U212 (841450000 BLINKING Replace U42

. J"°w13 (84130 :875H Replace U42

e JUAZ-14 (BAT12): 0000 BLINKING Replace W42

.+ . L3 1”; P40 keplace U31

e UZE-9 A32F Replace U38

s U36-100 432F keplace U38

L U26-11 0 9CFC Replace U30

L U36-80 1PUY keplace U364

G U373 933A Replace U37

L U376 9940 Replace U37

e U37-11: HABS Replace U37

el U22-10 30U Keplace U330

e GUE23-50 0 ALUAYS HIGH Replace U22

LW U23-6 ALWAYS HICH Replace U2

v 23100 ALKWAYS HIGH Replace 23

L U23-11 UIPP Replace U22

LW U23-120 ALRAYS HIGH Replace U22

s L U239 SPBF Replace U223

e U214 7FOF Replace U21

e U215 ABPU Replace U2

L U216 LCUA Replaca U21

L U217 411U Replace U21

L U292 SHREC Replace U21

SO5E-46582 93428/983429 Hardware documantation Page 70



e UB1-107 BHHC
coUR1-11: SHHC
cea L21-120 BHHC
c...Ue-g: A73P
U34-9 (IR6”):
U34-10 (IRS’):
UZ4-11 (IR4’):
U34-12 (IR3’):

SYNE-6LE2 YBLZB/YBOEY Har

0030
0ceoo
naoo
RHRIRY

Ware

TUE,

Replace
keplace
Replace
kKeplace
Replace
Replace
Replace
Replace

documentation

JUL 27, 1982,

uz1
uz21
uzl
us4

U334
u34
u34
u34

Page 71
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Test Description:

TUE,

JuL 27,

1982,

This test sets up each of the CTC channels for a timaout;
repeats the test,

waits for tTimeout;

Setup: ‘ ,
Reset mainframe
Select 50010 test $45.

Clock: Rising Edge
——Gtartt-Rising Edge —
Stop: Falling Edge
+5 Signature: 3JAHL
Signatures:
LW TP3 23H2
TP4: 5548
Ul12-9 (ZC/T02>: P407
U12-12 (ZINT’): 19PO

W HI2-13 (CTETD
oW UT2-14 (ZM17)

- -

then,

AL84
w Y5 HIGH

: Se7s

cea el U12-220 kLINKI:“
e JU12-230 BLINKING

e U133 &77C
e U136 23H2
e s 13110 SFiF
e U138 5548
caa e U120 0000 BLINKING
s U114 COO00 BLINKING
A 15 B B 23H2
v e U119 5548
. JUTE-12 (ZINT 1P 0
¢ ' Q.E,J.t.c:tu(":. (Ji1a
LRERE-H032  F3628/985627 Harduware

f{external ROM)

Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
Replace
R14-13 or

uz7z

U1
Uts
uia
ui3
iz
ui3
Ué

ué

U1t
ull

documantation

Z-8¢ CPU

Z-80 CPU

Ul2 bad

Page 72

4

H]

&

PH



TUE, JuL 27, 1982,

Ipst Bl il (JEB) Tesy

Test Descraplion:
Thiz test sets up the Z-80 SI0 and Z-8C CTC to transmit and
rEoglve & charaoter.  Moest perts of th system have been
checkead by now dncleding the medem latches line drivers,
line receivers, and Z-83 CVC., This test will basically
cheok the Z-8BL SI0 and its interface to these cther parts.

°etup,

Reset mainframe

Select SLC1D test 46 (external RO‘T)
~Llock: Rising Edge

Start: Rising Edge

Stop: Falling Edge

+5 Signature: HUAC

Adlvin Theo Theo
(EFPRQOM) (ROM)
Signatures:

W U27-15 (TxDA)Y: 6425 H134 HU3s
U27-12 (RxDAY: 6485 FLEGE HU3&
U2w-5 (ZINT/ )y (é6A9 0668 0648
LHag-249 (WAIT ) HUBL HUHC HUHLEC
U29-11 (ZnLG) AZFLY CoThH 8297
uze-12 (2011 CLCHA P AA HeGLE
Uz2e-13 (Zn2); 0489 732P cooe
U2e-1% (ZN3): CSPP 8EA6 GEF &
uag-16 (Z004): 7209 7594 ?272
LEw-17 (D5 7P &P Usgsée &H36
U29-18 (ZD&) &P PP 0993 1792
LUze-19 (ZD7); PIEC 774P 4153

fAlvin Theo

e s UE=9Y Us 24 AF U Replace U1Z2

Ve e U310 (TTRY: Us24 ueCu Replace U8

v e JWE-TT (T8 290U V384 Replace U8
.,.,..U?~? (RT&): 2204 7384 Bad test connector
o e UF-E {ETERS J3a03 LigCU Fad test connectonr
cea e, PG £250 AFSU Replace U9

ANlvin & Theo!

LUd-7: FLWAYS HIGH Replace US

e UB=-6 (REE):  2LWAYY HIGK Replace UB
e e UB-S (RSAY:  GOCC BLINKINS Replace U8
el U915 (STAY: 930 BLINKING Bad test connsctor
v s UP-14 (BTRI: COCG HUHC Bad test connector

S U113 ALWAYS HIGH Replace U9

9535 -6592 73623/935029 Hardware decumantation Page 73
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Tt 8 38 IU27-13:
LR A JLiE?-IQ:

s

- # e el 4 e

-

3
]

3

LI !UB.—I;

.. UB-2 (BDERD:
. UB-3 (SDA):
T L!3‘7 (SDU) H

éalvin

UHu e
Usz24
6425
6425
ccup
ccur

v, .. U9-2 (RDE):
' ||U9—3:

L UEE-24

. Replace U27-

RO AWINES

0000
6425

Theo

nane
AF U
HU36
HUZ6
0OPH
00PH

- GCPH

HUZ6
HU36

(Z-83 WAIT ) :HUKC

H532

Q3628793429 Harduware decumantation
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Replace U1l
Replace U1l
Replace U27
Replace L3
Replace U8
Replace U3

‘Bad test connector

Ead test connector
Replace U9
R14-6 or U227 bad
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Test H:
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Default Switch Test

T ve See Saee Same SSee Fevs agme WS Sems e S0 C4a So Seie Ms YEOE Same GBS SE Sate 000 PN e Same et Fees Seve

Test Desciription:

This test cheéks the default switchez and buffers.

anly

the card operation.

be skipped.

These switches

vsed for powerup defauvlt conditions and have no other effect o
If their function is of nc¢ cencern,
Tuwo signatures are shown for each switch - one for

this test
the

‘OFF’ pesticn, the other for ‘ON‘. For a complete test, toggle
each switch when tesiing.

Setup:

Rezet mainframa
“HBelect S6C1D test 47

lock:
Start:
Stop:

+3 Bignature:

Signatures;

Switch position:

,Lu20-4;

& 8 3 "IUEC‘””B:

* 13 UEU“’?‘:

LI B | * lluacmé:

s U209
) --.UZ’.O"’IQ:
e 20120

R I -UBG'"'.‘E:

Change to 53010
] .U:(}"Q:

:na-..UBn"Bl

L u20-7

t ot e o8 :Uf?.a—'s:

o U20-%9
s ¢ s ..U:.’?.C‘“'ll!

s 20120

s s o1 s ..Ugc"i“t:

SOEE- 6582

Rising edge
Rising edge
Falling edge

L7U3

ZONZ

Alvin Theo

p7uZ 0TPB
HIGH

0320 (169
HIGH

aTe1 07F4
HICH

JTH3 0745
HIGH

test $+8
c7u2 07P8
HIGH

3320 0169
HIGH

EEEl D7F4
HIGH

aTE3 0765
HIGH

CRLEAB/GHLEZY Hardware

{(external ROM)

S v eer e

Alvin Theo

&Ll D&PA :
Sig. bad: replace U2{

LOW
Sig good: RI17-2 or SW1 bkad
Gz2g 00&C
LOW Sig., bad: replace UZ0
Sig. gooad: R17-9 or SW1 bad
048% L&F6
LOW Gig. had: replace U20 .
$ig. good: R17-1 or SWI1 bad
0481 0867
LOuW Sig. bad: replace U20
Sig., good: R17-8 or SWI1 bead

(external ROM).

G6UL 06PA
LoW Sig. had: replace U20
Sig good: R17-13 or SW1 bad
0222 004C
LOW 8ig. bad: replace U20
Sig. gooed: R17-12 or SW1 bad
0383 D6F &
LOW S8ig. bad: replace U20
Sig. gooad: R17-11 or SWI1 bad
0481 0647
LOW Sig. bad: replace U206

1
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Parts not tested

Set and clear of command FF.
firbiter collisions (simultanecus accesses by Z-80 and M/F).



