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SPEC FI CATICONS ---Level |l MPU Board , Revision 4
August 5, 1977
MPU.  MCS6502 , MOS TECHNOLOGY, | NC.

BOARD SIZEE 5.1 inch X 10 inches Basic board size
with .3 inch Card Edge Connector

PONER REQUI REMENTS: +8 volts @1. 2 anps
(2.5 anps with front panel)
+16 volts @200 ma. nax.
-16 volts @180 na. max.
Note: all supplies may be unregul at ed

MEMCRY COVPLI MENT( ROM) :

4096 bytes of EPROM 2708)
Locat abl e on any of the follow ng 4K
bl ocks: 0,1,3,45 EF

MEMCRY COVPLI MENT( RAM) :

2048 bytes of RAM (2111)

Locat abl e on the bottomhalf X000- X7FF,

of any of the follow ng 4K blocks:0,1,3,4,5 EF
(LOX SPEED. 1.0 Mhz. standard. QG hers optional

BUFFERI NG Address |lines drive: 10 TTL | oads
Data Qut |ines drive: 10 TTL | oads

CARD EDGE CONNECTCR 50 Pin dual readout (100) contacts wth
.125 inch spacing. Standard S100 configurati on.




DESCRIPTION_—____LEVEL Il MPU BOARD, REVISION 4
AUGUST 5, 1977

THE OGRS LEVEL Il MPU BOARD IS A M CROCOVPUTER BOARD THAT CONTAI NS
THE MCS6502 M CROPROCESSOR, READ/ WRI TE MEMORY (RAM), READ- ONLY
MEMORY, TTL SUPPORT LOGE C AND ON- BOARD VOLTAGE REGULATORS.

THE COVPONENTS ARE MOUNTED ON A 5 1/4 INCH X 10 INCH P.C. BOARD
THAT CONFORMS TO STANDARD S100 P.C. CARD DI MENSI ONS AND CONNECTOR
PINOUTS. THE LEVEL Il MPU BOARD IS COWPATI BLE WTH S100 PERI PHERAL
BOARDS, ALLOWN NG CONSI DERABLE AND | NEXPENSI VE COVPUTER EXPANSI ON.

THE OGRS LEVEL Il MPU BOARD, WTH ITS ON- BOARD RAM AND ON- BOARD
ROM PROVI DES THE BASE BOARD FOR ANY M CROCOMPUTER SYSTEM THE
LEVEL 1l WMPU BOARD CAN BE USED WTH THE CGRS FRONT PANELS OR A
SOFTWARE MONI TOR SUCH AS T.I.M 11 /0 BOARD, WTH THE T.1. M
MONI TOR, FCR M CROCOVPUTER/ M CROCONTROLLER.

THE CGRS LEVEL 11 MPU BOARD CONTAINS, IN ADDI TION TO ITS MEMORY,
TTL SUPPORT LOE C REQUI RED TO | MPLEMENT 1. BUFFERED CRYSTAL CLOCK,
2. SLON MEMORY | NTERFACE, 3. DVA CONTROL LOGd C THAT CAUSES ADDRESS
LINE DRI VERS TO GO TO A HI GH | MPEDANCE MODE., 4. S100 | NTERFACE
LO3d C THAT PROVI DES LEVELS FOR PERI PHERAL COWVPUTER BOARDS., 5.
PONER- UP RESET GENERATOR THAT PROVI DES AUTOVATI C RESTART ACTI ON
ON PONER TURN ON., AND 6. ADDRESS DECODE LOQd C FOR SI MPLI FI ED
|/O PERI PHERAL BQOARDS.



MEMORY - MAPPED 1/0O DECCDER

THE S100 BUS STRUCTURE PROVI DES TWO CONTROL LINES USED TO
ENABLE | NPUT AND OQUTPUT DEVI CES. THESE TWOD LI NES, SINP AND SOUT,
ENABLE 1/0O BOARDS WHEN THEY SWTCH TO LOA C 1. THE 6502 M CRO
PROCESSOR ADDRESSES " MEMORY- MAPPED' 1/Q THAT IS, ALL INPUT OR
QUTPUT DEVI CES ARE ADDRESSED EXACTLY LIKE MEMORY. THE CGRS LEVEL
1 MPU PROVI DES ClI RCUI TRY TO GENERATE SINP AND SQUT WHEN THE SELECTED
PACE OF MEMORY |S DECODED. THI'S | NSURES COWPATI BI LITY OF " PORT"
TYPE 1/0O BOARDS ORG NALLY DESI GNED FCR THE 8080 AND SI MPLI FI ES
ADDRESS DECODE LOGE C OF MEMORY- MAPPED 1/0O CARDS.

STATUS INPUT (SINP) GOES TO LOG C 1 WHEN THE SELECTED MEMORY
PAGE |'S DECODED AND THE MPU READWRITE LINE IS IN THE READ STATE.
THI'S ENABLES I NPUT DEVI CES. THE STATUS QUTPUT (SOUT) LINE GOES
TO LA C 1 WHEN THE SELECTED MEMORY PAGE |S DECODED AND THE MPU
READ WRITE LINE IS IN THE WRITE STATE, LO@ C 0. TH' S ENABLES
QUTPUT DEVI CES.

MEMORY AND |1/0 DECCODI NG

THE ON- BOARD MEMORY AND THE MEMORY- MAPPED |/O DECODER CAN BE
OPTI ONALLY DECODED | NTO ONE OF SEVERAL DI FFERENT LOCATIONS. THE
2048 (2K) BYTES OF RAM OCCUPY THE LONER HALF OF A SELECTED 4096
(4K) MEMORY BLOCK. THE 4096 BYTES OF ROM OCCUPY ONE ENTI RE SELECTED
4K BLOCK AND THE /O DECODE LOGd C RESPONDS TO PAGE 0 OF A SELECTED
4K BLOCK. THE ROM RAM 1/ O CAN BE SELECTED TO ANY OF THE FOLLOW NG
4K BLOCKS: 0,1,3,4,5,E F.

ADDRESS" DECODI NG CHART

AL5]A141A13]|A12|A11|AL0| A9| AB|AT|AG| A5| A4] A3] A2] A1| AO| HEX ADDRESS
ROM X X X X % 2ol s i e [ x| fx |2 | X000-XFFF
RAMI x I x I x1 x| o o fs fs o fw x| x k|2 x| | X000-XTFF
1I/0| X | X | X | x| O O |O |O = 3 3 % & 1% 1% 1% | X000-XOFF

VARI ABLE ADDRESS BIT
SELECTABLE ADDRESS BIT

OPTI ONAL SELECTI ONS:

ololo]ol] = ¢4
olojo|lo] = %1
ojlo]1]l1] =43
olr1lo| o] = $4
0jrlo]1] =495 - 3 -
1l211]0]| = $E
11111 1_:$F




ADDRESS SHLECTIONS CAN BE MADE BY JUMPER W RE PLACEMENT.
THE ADDRESS SH ECTION JUVPERS ARE LOCATED IN THE UPPER RI GHT
CORNER O THE LEVEL 11 MPU BOARD.

RAM @ 0000 - O7FF

/O @5000 - 50FF
ROM @ FO00 - FFFF

OPTI ONAL NM | NPUT

THE NON- MASKABLE | NTERRUPT | NPUT TO THE 6502 M CROPROCESSOR
CAN BE JUWPER CONNECTED TO BUS PINS 3,4,5,6,7 OR 8. THESE ARE
THE VECTOR | NTERRUPT | NPUTS OF THE S100 BUS. THE JUMPER | S LOCATED
IN THE LONER LEFT CORNER OF THE LEVEL I MPU BQOARD.




PARTS LIST----- LEVEL Il MPU BOARD, REVI SION 4
OCTCBER 1, 1977

DESI GNATOR DESCRI PTI ON

ul MCS6502 M CROPROCESSOR

U2, U31 8098 HEX TRI - STATE | NVERTER
U3 7408 QUAD 2IN AND GATE

w4 7474 DUAL D FLIP FLCP

us 7404 HEX | NVERTER

U6 7410 TRI PLE 3IN NAND GATE
U7, U8, W9 8097 HEX TRI - STATE BUFFER
Ul0 THRU W25 2111A-4 OR 2111AL-4 256 X 4 RAM
u26, U27 8833 QUAD DATA TRANSCEI VER
u28 7400 QUAD 2IN NAND GATE

29 7432 QUAD 21N OR GATE

u3o, u37 7442 BCD TO DECI MAL DECCDER
u32 74LS139 DUAL 2 TO 4 DECODER
U333 - U36 2708 1K X 8 EPROM

URl, UR2 7805 5 VAT REGULATOR

UR3 LMB20 T-5 -5 VOT REGULATOR
UR4 LM340 T-12 +12 VOLT REGULATOR
R 39K OHM RESI STOR

R2 470 OHM RESI STOR

R3, R5-R8, RO 6. 8K OHM RESI STOR

R15, R16, R18
R4, R17,R13, R10 1K OHM RESI STOR

R14,
R 47K OHM RESI STOR

R12 270K OHM RESI STOR

CRl, CR2 1N914 OR EQUAL DI CDE

A, @, & 2NA265 OR EQUAL NPN TRANSI STOR
oc] 2N4402 OR EQUAL PNP TRANSI STOR
s1 2 PCSITION DIP SW TCH

X1 1 MHZ CRYSTAL - HC 33U

PL1 50 POSI TI ON CONNECTOR

a 10 PF CERAM C CAPACI TOR

c3 200 PF CERAM C CAPACI TOR

C2, C4, C5 BYPASS CAPACI TOR

C7-C10, Cl2, Cl3

C16- C29

Cl4, C15, dl 1 UF CAPACI TOR - TANTALUM

QUANTI TY

WRRPRRNRE

8( LEVEL

NEARNRRERPN

Ul OR PR

1
1
2
3
1
1
1
1

1
1
1

6

1 - 1K)
8 ADDI TI ONAL,

NOT SUPPLI ED

(NOT SUPPLI ED)
(1 WHEN SUPPLI ED
W TH TIM BOARD)

(NOT SUPPLI ED I N

LEVEL

SYSTEM)



PARTS LI ST CONTI NUED

M SC.

LEVEL Il MPU BOARD,

40 PIN I.C SOCKET
24 PIN I.C SOCKET
18 PIN |.C SOCKET
16 PIN |.C SOCKET
HEAT SINK - COGRS

REVI SI ON 4

BN
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ASSEMBLY | NSTRUCTI ONS

1.

CHECK ALL PARTS RECEI VED AGAI NST THE PARTS LIST. MAKE SURE
YOU UNDERSTAND WHAT EACH PART IS AND WHERE | T BELONGS.

CAREFULLY EXAM NE THE P.C. BQOARD FCOR SHORT ClI RCUI TS OR BROKEN
CONDUCTORS.  TRACE ALONG THE PATH OF ANY CONDUCTORS W TH SUSPECTED

SHORTS.

3. INSERT AND SALDER |.C SOCKETS AND VOLTAGE REGULATORS. | NSTALL
URL AND URZ WTH THEI R HEAT SI NK. USE HEAT SINK GREASE BETWVEEN
THE VOLTAGE REGULATOR AND THE HEAT SI NK.

4. |INSTALL ALL BYPASS CAPACI TORS.

5. INSTALL REMAI NI NG COVPONENTS.

6. CHECK BOARD OVER FCR SCOLDER SHORTS.

CHECK aJr

1. BEFORE INSERTING THE 1.C'S INTO THEI R SOCKETS, APPLY PONER
(+8 VOLTS) TO THE BOARD. CHECK THE QUTPUT OF THE VOLTAGE
REGULATORS. THE OQUTPUT OF UR AND UR2 SHOULD BE 5 VOLTS +-5%
THE QUTPUT OF UR3 SHOULD BE -5 VOLTS +5% AND THE OUTPUT OF
UR4 SHOULD BE 12 VOLTS +-5% |F VOLTAGES ARE NOT CORRECT, FIND
THE PROBLEM BEFORE PROCEEDI NG

2. INSERT |.C"'S INIO THEI R SOCKETS AND AGAIN APPLY POWER. CHECK
QUTPUT OF THE VOLTAGE REGULATORS. CHECK |1.C 'S FCR ABNORMAL
H GH TEMPERATURE.

3. IF A CGRS CONTROL PANEL WAS PURCHASED WTH THE MPU BOARD, TURN
OFF POAER AND CONNECT THE FRONT PANEL. CONTI NUE W TH FRONT PANEL
CHECKQUT.

4. |F NO FRONT PANEL IS AVAI LABLE, SEVERAL ADDI TI ONAL CHECKS CAN

BE MADE: A VERFY MPU CLOCK ClI RCUI T OSCI LLATI ON.
B. VER FY POAER UP RESET CI RCU T OPERATI ON.
C. VERFY PROPER INPUTS TO THE M CROPROCESSOR, RESET,

| RQ AND NM .
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THEORY COF OPERATI ON

DESCRI PTI ON OF BLOCK DI AGRAM

THE LEVEL 11 MPU BOARD CONSI STS OF A 6502 M CROPROCESSCR,
2K BYTES OF 2111 TYPE RAM 4K BYTES OF 2708 TYPE EPROM TTL
I NTERFACE LOG C, AND TTL SUPPCORT LOd C FOR THE 6502 M CROPROCESSOR.
TH S SUPPORT LOG C | NCLUDES ADDRESS LINE AND DATA LI NE BUFFERS,
TWO- PHASE CLOCK BUFFERS, SLOW MEMORY | NTERFACE LOG C AND DVA
(D RECT MEMORY ACCESS) CONTROL LOG C.

THE 6502 M CROPROCESSOR OPERATES FROM A TWO- PHASE CLOCK W TH
THE CLOCK GENERATOR CI RCU TRY ON THE CHI P. | C2(8098) PROVI DES
EXTRA AMPLI FI CATION FCR THE ON-CHI P CLOCK CIRCUI T AS WELL AS
BUFFERS TO FEED THE S100 CARD EDGE CONNECTOR.

ADDRESS LI NE BUFFERI NG FROM THE M CROPROCESSOR |S DONE BY
ICS 7, 8 AND 9. THESE LINES PROVIDE A H GH PONER DRI VE SI GNAL
TO THE S100 CARD EDGE CONNECTCOR AS WELL AS THE ON- BOARD MEMORY
DECCDERS. BUFFERED ADDRESS LI NES Al12 THROUGH Al5 ARE FED TO THE
MOST SIGNIFICANT DA T SELECT G RCU T COWRISED O | C 37 AND TWO
I \VERTCR GATES FROM | C2. THREE JUWPERS CAN BE PLACED IN ONE OF
SEVERAL PCSI TIONS | N ORDER TO DETERM NE WHAT ADDRESS LINE COM
BINATION WLL ACTIVATE THE ON-BOARD RAM RCM AND 1/O DECODERS.

| NDI VI DUAL RAM CH P SETS ARE SELECTED BY |1 C 30 WH CH DECODES
ADDRESS LINES A8-All. ROM CH PS ARE SELECTED BY IC 32 VWH CH
DECODES ADDRESS LI NES A10- Al1l.

M CROPROCESSOR DATA LINES ARE BUFFERED BY 1 C 26 AND IC 27,
QUAD DATA TRANSCEI VERS. DATA DI RECTI ON CONTROL | S ACCOMPLI SHED
WTH IC 28. TH S TTL LOd C DECODES THE "MEMORY SELECT" SI GNAL,
128 PN 3, THAT SWTCHES TO LOEA C 0 IF ANY OF THE ON- BOARD MEMORY
| S SELECTED. ANOTHER NAND GATE FROM | C 28 DECODES THI S LI NE ALONG
WTH THE MPU BOARD READ WRI TE LINE TO ENABLE THE DATA | NPUT BUFFERS.
THESE DATA | NPUT BUFFERS ARE ENABLED ONLY WHEN THE READ/ WRI TE LI NE
EQUALS LOE C 1 AND THE "MEMORY SELECT" LINE EQUALS LOGd C 1, | NDI CAT-
NG ON-BOARD MEMORY | S NOI' SELECTED. THE DATA QUTPUT BUFFERS TRANS-
FER | NFORVATION TO THE S100 BUS WHENEVER THE MPU READ/ WRI TE LI NE
EQUALS LOE C 0, A WRITE CYCLE.

S100 CONTROL LI NES

S100 CONTROL LINES ARE GENERATED BY TTL LOE C ON THE LEVEL 11
MPU BOARD. TI M NG RELATI ONSHI PS FCR M CROPROCESSOR READ AND WRI TE
CYCLES ARE SHOM ON PACE 14.



THEORY OF OPERATI ON

THE 6502 M CROPROCESSOR ADDRESSES | NPUT/ QUTPUT (1/0) EXACTLY
AS IF IT WERE MEMORY. TH' S ALLONMS USE OF THE COVPLETE M CROPRO-
CESSCR INSTRUCTION SET ON 1I/O AS WELL AS MEMORY. MANY 1/ O CARDS
DESI GNED FCR THE S100 BUS ARE ACTI VATED BY BUS LINE 46, STATUS
I NPUT, OR BUS LINE 45, STATUS OQUTPUT. THE LEVEL Il MPU BOARD
DECCDES A PACE OF MEMORY AND ACTI VATES EI THER SI NP OR SOUT DEPENDI NG
ON THE STATUS CF THE READ/ WRI TE LI NE.

SLON MEMORY | NTERFACE

THE 6502 CAN BE HALTED | NDEFI NATELY BY PULLING ITS RDY LI NE,
PIN 2, TO LOE@ C 0. SLOW S100 MEMORY BOARDS CAN BE ACCOVADATED BY
THE LEVEL 11 MPU BOARD BY PULLING ONE OF THE S100 " READY" LI NES,
BUS LINE 3 OR 72, TO LOGE C 0. |F EIl THER OF THESE LINES ARE PULLED
TO LOEC 0, A NAND GATE OF 16 SWTCHES TO LOG C 1. TH'S SI GNAL
IS FED TO I C4, A "D" TYPE FLIP-FLOP. THE FLI P- FLOP SYNCHRONI ZES
EXTERNAL I NPUTS WTH THE 6502 M CROPRCCESSOR. THE TI M NG STRUCTURE
O THE 6502 |S CONSI DERABLY SI MPLER THAN THE 8080 AND IN SOVE S100
BOARDS, ACTUAL WAI T STATES GENERATED MAY DI FFER FROM THOSE GENERATED
BY AN 8080 SYSTEM IN SOVE OLDER MEMORY DESI GNS, ONE LESS WAI T
STATE WAS GENERATED.

DI RECT MEMORY ACCESS

THE LEVEL 11 MPU BOARD CAN BE USED IN A DI RECT MEMORY ACCESS
(DMA) MODE. DI RECT ACCESS TO THE S100 BUS CAN BE HAD BY PULLI NG
BUS LINE 74, PHOLD, TO LOE C 0. THE BQARD RESPONDS WTH LOQE C 1
TO BUS LINE 26, HALT ACKNOWLEDGE, | NDI CATI NG THE 6502 HAS STOPPED
OPERATION. THE LEVEL 11 MPU BOARD THEN AUTOVATI CALLY SI GNALS THE
ADDRESS QUTPUT BUFFERS AND THE DATA QUTPUT BUFFERS TO SWTCH TO
THEIR "TRI - STATE" OR HI G4 | MPEDANCE MODE. CONTROL LIMES FROM THE
LEVEL || MPU BOARD WLL GO "TRI-STATE" WHEN BUS LINE 18, STATUS
DI SABLE, 1S PULLED TO LC4d C 0.

THE LEVEL || MPU BOARD OPERATES DI FFERENTLY THAN OLDER 8080 CPU
CARDS WTH REGARD TO DI RECT MEMORY ACCESS. OLDER STYLE CARDS DI D
NOT AUTOVATI CALLY GO "TRI - STATE" WHEN THE MPU IS STOPPED. I N
ADDI TION, ALL LINES FROM THE LEVEL Il MPU CARD DO NOT GO "TRI - STATE"
WHEN BUS LINE 18 IS PULLED TO LOE C 0. THEREFORE, WHEN USI NG DVA
CARDS WTH THE LEVEL |1 MPU THE FOLLOWN NG LINES SHOULD BE DI SCONNECTED
ON THE DVA CARD, PWAIT LINE 27, SM - LINE 44, AND DBIN - LINE 78.

- CONTI NUED
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THE CGRS BUS STRUCTURE

THE BUS STRUCTURE OF THE OGRS 6502 MPU BOARD CONFORMS TO THE
PINOUT OF THE S100 ( STANDARD - ONE HUNDRED) BUS STRUCTURE USED BY.
OVER FI FTY MANUFACTURERS OF M CROCOMPUTER EQUI PMENT.  THERE ARE
D FFERENCES | N THE EXACT FUNCTI ON OF CERTAIN PINS BETWEEN THE CGRS
MPU BOARD AND THE ORI G NAL 8080 MPU BOARDS.

THE PINS USED ON THE CGRS BUS ARE:

PIN 1. + 8 VOLTS UNREGULATED PIN 51. + 8 VOLTS UNREGULATED
PIN 2. +18 VOLTS UNREGULATED PIN 52. -18 VOLTS UNREGULATED
PIN 3. XRDY - EXTRA READY PIN 53. NC

PIN 4. VIO- VECTOR INTERRUPT O PIN 54. EXT CLR ( RESET)
PIN 5. VI1 PIN 55. NC

PIN 6. VI2 PIN 56. NC

PIN 7. VI3 PIN 57. NC

PIN 8. VI4 PIN 58. NC

PIN 9. VI5 PIN 59. NC

PIN 10. VI6 PIN 60. NC

PIN 11. M7 PIN 61. NC

PIN 12. N.C PIN 62. NC

PIN 13. N.C PIN 63. NC

PIN 14. N. C PIN 64. NC

PIN 15. N.C PIN 65. NC

PIN 16. N.C PIN 66. NC

PIN 17. N.C PIN 67. NC

PIN 18. STATUS DSBL PIN 68. MARI TE

PIN 19. N C PIN 69. PROTECT STATUS
PIN 20. UNPROTECT PIN 70. PROTECT

PIN 21. N.C PIN 71. NC

PIN 22. N.C PIN 72. PRDY

PIN 23. N.C PIN 73. PINT (I NTERRUPT REQ. )
PIN 24. 02 CLOCK PIN 74. PHOLD

PIN 25. 01 CLOCK PIN 75. PRESET (RESET)
PIN 26. PHLDA PIN 76. PSYNC

PIN 27. PWAIT PIN 77. PVR (WRI TE)

PIN 28. N.C PIN 78. DBIN

PIN 29. A5 PIN 79. AO

PIN 30. A4 PIN 80. Al

PIN 31. A3 PIN 81. A2

PIN 32. Al5 PIN 82. A6

PIN 33. Al2 PIN 83. A7

PIN 34. A9 PIN 84. A8

PIN 35. DOl PIN 85. Al3

PIN 36. DQO PIN 86. Al4

PIN 37. AlO PIN 87. Al

PIN 38. DO4 PIN 88. D2

PIN 39. DCo PIN 89. DG83

PIN 40. DGCo6 PIN 90. DO7

- 15 -



PIN 41. D 2 PIN 91. D 4

PIN 42. DI 3 PIN 92. D5

PIN 43. D7 PIN 93. D6

PIN 44. SM ( SYNC) PIN 94. D1

PIN 45. SQUT PIN 95. DIO

PIN 46. SI NP PIN 96. NC

PIN 47. MEMR PIN 97. NC

PIN 48. N C PIN 98. NC

PIN 49. N. C PIN 99. PCC (RESET)
PIN 50. GN\D PIN 100 GND

THE MAIN DI FFERENCE BETWEEN THE BUS PI NOUT OF THE CGRS 6502
MPU BOARD AND ORI G NAL 8080 BOARDS |S THAT THE 6502 BOARD DOES NOT
GENERATE THE EXTRA 8080 STATUS LINES FOUND ON 8080 MPU' S. S| NCE
THESE LINES ARE NOI' USED BY PERI PHERALS, NO PROBLEMS ARE EXPECTED.

OTHER DI FFERENCES ARE |IN THE FUNCTION OF VARIQUS PINS OF THE
6502 MPU. 8080 MPU CARDS CAN ADDRESS UP TO 256 [/O "PORTS" BY
ACTI VATI NG EI THER THE SINP (I NPUT) OR SQUT (OUTPUT) LINE AND TRANS-
MTTING AN EIGHT BIT ADDRESS. THE 8080 MPU CARDS DUPLI CATE THE 1/0O
ADDRESS ON BOTH THE H GH ORDER ADDRESS (A8- A15) AND THE LOW ORDER
ADDRESS LINES (AO-A7). THE 6502 M CROPROCESSOR EXCLUSI VELY ADDRESSES
"MEMORY- MAPPED' [/Q  THE S100 | NTERFACE |'S ACCOVPLI SHED BY DECODI NG
A SINGLE PAGE OF MEMORY AND ACTI VATING SINP OR SQUT VWHEN THI S OCCURS.
THE |1/O ADDRESS IS THEN TRANSM TTED OVER THE LOW ORDER ADDRESS LI NES
(AO0-A7). THE 6502 MPU DCES NOT DUPLI CATE THE 1/O ADDRESS ON THE
H GH ORDER ADDRESS LINES. VERY FEW OF THE S100 |/O BQARDS DECODE
THE H GH ORDER ADDRESS LI NES, HOWEVER THOSE THAT DO W LL NEED TO
BE MODIFIED. A LIST CF 1/0O BOARDS |S INCLUDED IN THE COWVPATI BI LI TY
SECTI O\

THE TIMNG OF THE 6502 |S ONe COWPLETE LEVEL SI MPLER THAN THE
8080. TH S ALLOANS THE 6502 TO ACTUALLY OPERATE OVER TWCE AS FAST
AT THE SAME BASE CLOCK SPEED. THESE TIM NG DI FFERENCES ARE REFLECTED
IN THE CONTROL LINES OF THE 6502 MPU BOARD BUT THI S MAKES LI TTLE
DI FFERENCE I N THE OPERATION OF S100 MEMORY AND I/0O BOARDS. ON
SOVE S100 MEMORY CARDS, THE ACTUAL NUMBER OF "WAI T" STATES WLL BE
LESS THAN THE DESI GNATED NUMBER. HONEVER, WAIT STATES ARE RARELY
REQUI RED WTH THE 6502 OPERATING AT 1 MHZ BECAUSE OF ITS SI MPLE
TI M NG STRUCTURE.

FOLLONNG IS A LIST OF S100 BOARDS AND THEI R STATUS W TH REGARD
TO THE 6502 MPU BQARD.



S100 BOARD LI STI NG

OCT., 1977

THE FOLLOW NG BOARDS HAVE BEEN TESTED AND FOUND COMPATI BLE
WTH THE 6502 MPU BOARD.

O A wNE

7.
8.
9.

10.
11.

SOLI D STATE MUSI C MB6: 8K RAM

| THACA AUDI O 8K RAM

| MSAI RAMA: 4K RAM

| MSAI RAMAA: 4K RAM

TECHNI CAL DESI GN LABS Z-16: 16K RAM

VANDENBURG DATA SYSTEMS: 16K RAMr (DOES NOT WORK IN SINGLE CYCLE
MODE W TH FRONT PANEL)

SOLID STATE MJSIC MB7: 16K ROM

SOLI D STATE MUSI C VBI: VI DEO OUTPUT BOARD

POLYMORPHI CS VI DEO TERM NAL | NTERFACE
KEYBOARD | NPUT LATCH MUST BE REMOVED)

| MBAI  3P&S 1/0O BOARD

MERLIN - MJLTI - PURPOSE VI DEO BOARD.

THE FOLLOW NG BOARDS HAVE BEEN SCHEMATI CALLY REVI EMED AND APPEAR
PERFECTLY COMPATI BLE.

1.

©ENDUIAWN

10.
11.

12.

13.

S.D. SALES 4K RAM

DUTRONI C 8K RAM

FRANKLI N ELECTRI C 8K RAM

SPEECHLOB - SPEED SYNTHESI ZER

PERI PHERAL VI SION - FLOPPY DI SK CONTROLLER
TARBELL CASSETTE | NTERFACE

CROMENCO T.V. DAZZLER (SI MPLE MODI FI CATI ON REQ D)
CROMENCO FLOPPY DI SK CONTROLLER

PROCESSOR TECHNOLOGY - 4KRA: 4K RAM

MTS 882SI 0. 2 PORT SERI AL | NTERFACE

MTS 88-4 PIO 4 PORT PARALLEL | NTERFACE
POLYMORPHI C

NATI ONAL MULTI PLEX

THE FOLLOW NG BOARDS HAVE BEEN REVI EWED AND FOUND TO BE
| NCOVPATI BLE.

1.
2.

|COM FLOPPY DI SK CONTROLLER (THI' S BOARD DECODES HI GH ORDER
ADDRESS LINES FOR |/Q MODI FI CATI ON REQUI RED. )

PROCESSOR TECHNOLOGY VDM 1: VIDEO BOARD ( THI'S BOARD ALSO
DECODES HI GH ORDER ADDRESS LINES FOR 1/Q OTHER THAN MODE
LATCH, TH'S BOARD WORKS PERFECTLY.)
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CGRS M CROTECH

P.Q Box 368 SOUTHAMPTQON, PA. 18966 (215) 757-0284

AT VCC=5V

Ab A5

Al R/W

A3 CE,

A2 -~ DO DA

A D1 D5

AD o D2 D6
GND D3 DT
0.D. CE



