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LEK STATIC RAM ROARD Fade
FARTS LIST

1 4 Fin Low Frofile Socket

13 14 Fin Low Profile Sockets

Q 16 FPim Low Frofile Sockets

32 L3 Fin Low Profile Sockets

1. 24 i Low Frofile Sockets

4 Hestainks (with nardware) for regulators.

53 Dise Rursess Caracitors

8 Tamtslum Caracitors for regulators

1 K ohm Resistor

3 22K ot Resistoars

4 2800 BIVNC Regulators

32 2004 IK X 4 Static RAOM s

G FALERG7 Buffers (8797 or 7243487)

1 JALEL30 3 Lo 2 Decoder

1 JALEB1LES 4 Lo 16 Decoder

3 741504 Hex Inverters

4 ZALE32 Quad 2 Toeat OR

2 748085 Hex ITrverter (0.0)

1 PALGLO Triwmle 3 Treul Nand

1. ZAL.520 Dual 4 Treugl MNand

1 741830 8 Irmeul Nand

1 741874 Taal D FF

1 748175 aadg D FF

1 Red LED



LOK STATIC RAM ROARD Fasge 3

GENERAL CONSTRUCTION HINTS

For soldering we recommend & 32 Wett soldering remcil . 0O NOT wse &
soladering a1 Use small diameter (such as 22 #a.) rosin core d0/40

allow solder.

Kees the soldering remcil CLEAN wilth 3 wel srondge or olobh,

After such comranents 3% resistors or caracitors have bheen soldered. use
a small =air of diasonal cubbers Lo remove Lhe L ! :

Dhserve =olasrities of a1l terntelum cars snd bhe LEO.

hetweer e rarbs rooorwvecd ano those

wonr o motdos army dhieorereroles

T
listed =le motify o us dmmeddiate

LIMITET WARRANTY

Higital Researcn Cors. of Texas warratts al)l comsomnents dn this kit
e free from defects drn material srdd workmanshis for a2 seriod of
rhEa s s Anw defective sarts must e veturmecd Lo ous aeed will 16 I
at. o oharss A bosed suarohassed as & kit whieh malPuanctidons
the warrasnty soriod which has mnolt been sundected Lo souse  and
praern assenbhled wilth reasonsbhle care will be resaired or resl
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The above  warranties

Cores,

31

Ay bhoesrid which  ds mot covered bhe bLhe above warrvarnts will De resaired
At 8 cost commernsuraste withe Lhe work reauired, Thvis ohearde wi Ll et
axeeed $£20 without =rior  asrvroval.

This warrarnty is made irn liew of any olher warrants exsressed or dmelied
s i s Limited e oall cases Lo the rerair or reslazcement of the kil
invalved.




LOEK STATIC RAM BOARD Fase 4
ASSEMELY INSTRUCTIONS

() Give the FC bhosrd &  good visusl insrection for  a8rnwy  obviouws
shorts  or  OFens., There should bhe nomner Dul 2 few mimdles sranlt here
could save hours later,

) Usimg an onm meltery insure thal Lhere are mo shorbs helween nuss

ams 1 s U,

¢ ITnetall srmd solder 18 win sockets For 10 locastiomns 1 Lhroush 32,
Nole that there is a3 noltoh or indentation om each of  Lthe 10 sockels.,
This  snowld  be oriented in the same direction as bhe moteh on the silk
scyreened comsonent ledgernd Ffor each L0 Location.

¢ ) Trmetall and solder & 24 ein soclketlt irn IC location 44.

L) Trstall and solder & 16 =in 16 sockel in each of  the Ffollowirs
locastiorns? XXy 3Py AQy A%y 49y 50 armd Sl Alzao dmstall 16 min sockets

3

Tor the "Ranmlk Select” arad "Address Select” localtiorns.

( ) ITmataell and solder 14 sinm sockets i the following locetions
Xdy FHe Fby A7y A8y Aly 42y A3y A&y A7y 48y G2y oarma B3

( ) ITnstall and solder the 4 =i socketl in the location marked
"RCHAY

( ) Trstall ard solder Lhe B3 i cara dn Locations CL o throusth
53, Note thalt these are dise ceramic caracilors.

¢ 3 Tretall amgd solder  the ome IK resistor dim location R4,

T Trstall andg solder 2.2K regsistors im locations Rl R2y FRA&y [N
and Ré .

) Tretall and  solder  bthe Four 78085 voltadte redulstors  with
neatsinks wsing the hardware wrovided,

¢ ) Install and solder the LED im the urrer right handdcorner of Lthe
troaycy rear  the  word TENARLET" . The Tlat side of the LEI is to the
rignt.

¢ ) Irnstall amd solder the 8 tantalum cars as Ffollows! CH4 + dowrs
G gey C%6 4 downy OS2 4+ s C58 4+ downy CS59 4 ureey C60 4+ downy arnc
Cetl 4+ to  the rignt. Note that "down”" is toward bthe gold Fingers,
WARNING ¢ Double check thalt the tanmtalums are instaslled wroreriu,

4 ) Using amw of the regulator mounting tabs as droundy meassure Lhe
oulbryl of each 7805 under wower in wour sYstem. The oubeual sin of Lhe
redulators ds Lhe wuprermost =Lirm. The meassured outruts should bhe belween
4.7 aned H,25 VIC, Ari resulator not meeting Lhese requirements must bhe
rerlaced hefore any furlther sters are Laker,




L&K STATIC RaM ROARD Prade 3

{0 ITnsert 74L83867 ¢ in the following locationss: 39y 40y 49y 50» ard
Bl e arbremely careful Lo mateh the dobt on each sockelt with i 1 of
aach IC demoted bwe 2 small notoeh or dinderntatiorn.

¢ 2 Irsert 74832 4 locations 34 3%y 3by 37,

¢ Trsert 74804 4 locations 42y 47y armag 48,

Trsert 74097« 4 locations 52 and 53,

-~
e

Lo Irsert & 724510 in locatiorn 41,
ol Trsert & 741820 in locstion 38,
¢ Trisert a 748530 i location 44,

2o e

Trsert 5 740574 in location 43,

P
=

e

D Trisevt & 741.5138 4in location 3%,

) Treert & 7409154 in locstiorn 44,

Trnsert 2 7A8175 i location 45,

~
"~

[N

i ) ITrisert, 20147« 4 locabtions L through 32, WARNINGS all sirm dl s
sre L1

€ 3 Now Lthat all ICs nave been dnstalled i sockets wsouw ashoulo
sgain eneck Lhe resulators for srorer greration,
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L6K STATIC RAM ROARD [*aee 7

Also in Lhe Lower right of the bosrd is an ares labeled RESET. A Lmeer
must bhe instelled in this location such that 8 swstem reselt will either
arasthle or disashle the hoard. Normalls @ Jdumrer  ds wlaced  from  the
ENARLE  to  the RESET rade. This will emable the board after @ sustem
resel . Ity for exemeley the bhoard is Jumrered Lo be Bank & and 4t ds
rmot desirved Lhat RANK 95 he ensbhled after & swstem reset Lhen Lhe s
JdumEer would slaced beltweer DLSARLE snd Te Now the only waw the
bosrd could be ensbled would be vis softwsre. Only ome bank of usto &4K
is enabhled at one Lime.

THEQRY OF OFERATION

3

This 16K mosrd can reside in anw of four 16K Ram areas available on  bthe
H5-100 bhuss. IC 44  (741.8154) ie o wsed Lo decode Lhe FTour Hish order
address (AL2-ALEY ard generates the oubeuts (O-1%) broustht  out  to  the
adaress  JumEeY  Gres. TC 33 (748138 diw used Lo decode addressoss A0
ang ALl. The outsute of TC33 andg 1044 mre a (medative  logic  AND
Logether Lo form  the 146 Ram Uhis Seleoct sisrnels. Acdcresses A0-AY are
nuffered he TCs 49 and H0. The Write Emable signsl recuired by Lhe
2114 ds senevalted by dinvertioms MWRITE from the buses (sinn S8,
o107 are bhuffered Dy TC s 02851 which are  enabled fHhw  bthe inverted
MWRITE  gismesl. This ds  dats  owh of the CPU amd in Lo the Raem board,
NEO--007 are also inverted bw TCS2  amdg 33 the outruals  of  which  asre
selected hw  the Barnk Select dunrer ares (Wired ORed) Lhern dinverlted (w
TCA42) and FTeod dmto Lhe Dats dnsal of FF ICA4AZX, IC s 46647 48y A2 ared AL
clecode outsult  worlt 40 sz Lhe olock dneat of ico¢ 43, The acebive hish
outrsut of TC43 dis the Bank Select sidgnal ard dis used Lo ernsbhle 10 44,
The sctive low  owbeut  ds  used Lo drive the Boasrd Ermasbhle LED. The
2l oand olesr  drneuts of 10 43 sre  Jgumrerabhle Lo buse i AN
SET Y .

TCAS e configured as & rirele counter which counts 02 andg is clearead Dhw
FEYNC . TCA4%785 outeuts are  hrought owut Lo dumEers. This allows wou Lo
select how many 0272 sre counted bhefore FSEYNC clesrs Lhe coumter.

LO--N17 (dats i bto bhe  GRFUD are  buffer by 1039 ang 40, These are
crprataled bhwe bthe  owbeat  of  T038. The  drneuts of 10

3R sre  comsrised
OSMEMR s FPTIRING FHANTOM » ana  Bosrd Selecl. Board Select is derived from
TLhe dumeered outsuts of LTC 44,
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APPLICATIONS EXCHANGE

ALTAIR 8800 MEMORY CHECK PROGRAM

It seems that many of the members of S.C.C.S. are owners or soon to be owners of ALTAIR'S (myself included)
and are in the first stages of going through the learning curve(s) of this “new’ microcomputer technology. Building
the hardware is only a small part of this hobby, because once everything is soldered together you're done. Soft-
ware is where the real challenge and excitement come in. There js no "'done " in software where you may sit back
and say 'lI've done all the programs’'. There is no such point, as software can keep you occupied for years (I hope
not on the same program). So to those members still in their learning curve | offer two basic programs tor ALTAIR
owners.

The firstis a memory check program, of which there are several running around. This one is usefu! when you've
just finished that new 4k board you bought from so-n-so and you're wondering if 1t's OK (memory chips do have a
small failure rate).

The second is a cassette tape read and write program so you can dump all those programs you were playing
with before you put your 8800 to bed and it forgets all it learned. This program was written to operate through the
MITS Inc. Audio Cassette Interface, although any /O paralliel to serial modem operating around 2kHz should work
Any medium quality recorder can be used.

The tape I/O port is addressed for control channel - 6 and data channel - 7 Put the bootstrap in manually. it will
load the tape input program, which must be the first program recorded Make sure that the starting address ot
where the bootstrap is to start loading into memory is four addresses lower than where the body of the program
being ioaded is to start. This iIs because the boot is a dump type program and wilt load into memory the 4 preamble
words that the output program places before each program it writes After the programs are imitially entered the
output program can be used to write itself onto tape.

SCOTT WILCOX

405-B No. Monterey
Alhambra, CA 91801

DESCRIPTION: This program checks any block of directly addressable memory for read/write data errors Al
possible bit patterns are read in and out of each memory location The program stops (enters a futile loop) and
stores the address of the “'bad’” memory location and the data byte that execution failed on for three situations
1. afaulty memory location was encountered (data read did not equal data written)

2. aprotected block of memory was encountered.

3. the program *'stop memory check= address was set higher than the amount of memory actually in the machine

ADDRESS MNEMONIC COMMENT

000 LXi H,L 041 Load stop address of memory check '
001 XXX 377 Example: Shows stopping at
002 XXX 037 end of 1st 8k block.
003 LXiD.E 021 L oad start address of memory check

004 XXX 060 Start test just above
005 XXX 000 this program.

006 MVI A 076

007 377 Initial check data

010 MOV A.B 107 Save data for comparison to memory read data
o STAXD.E 022

012 STA 062 Store data in case memory fails

013 056

014 000 .

015 LDAXD.E 032 Read data for comparison

016 CMP B 270 compare read/write data

017 JZ 312 Loop if no memory error

020 031

021 000

INTERFACE/45
JANUARY 1976




APPLICATIONS EXCHANGE

022 XCHG 353

023 SHLD 042 Store address of bad memory
024 054

025 000

026 JMP 303 end of program futile loop

027 023

030 000

031 SUJ 326 decrement check data

032 001

033 JNC 322 loop if not final data case (000)
034 010

035 000

036 INXDE 023 increment 10 next memory address
037 MOV D A 172

040 CMPH 274

041 JNZ 302 loop 1t not last memory check address
042 006

043 000

044 MOV E A 173

045 CMP L 275

046 JNZ 302 loop 1t not last memory check address
047 006

050 000

051 JMP 303 loop to slore slop address

052 023

053 000

054 XXX lo address of bad memory

055 XXX h1 address of bad memory

056 XXX data case that memory failed on

LIMITATIONS: The program requires 46 bytes of known good memory and must not be located in 4 protected
block of memory. Running lime i1s approximately 30 sec tor each 4k of memory being checked

RUNNING THE MEMORY TEST

e test 1s runnin roperly most of the address lights on the
ggggttgf the computer w%l? be 1it.You will be able to observglghgt
several of the lights will be brighter than the others and w1‘_‘03<
working their way across from right to left as the progriz Er;;; 1
through the memory. If you are testing,for example, oOne :h dm
your system then you would use the start and stop addreg;es s ?i i
the exanple. When the progran is £inishod 1o%d the address of the had

i o out and Jlocations an wi : ¢
g;ii gf memory or the address of the next byte above the s:ggp12g )
address. (i.e., the stopping address that you specified 1n prog

46/INTERFACE
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64K MEMORY CHART

The chart below identities (in hex and octal) the high order portion of the address for any given 1/4K of mernory.
Each 1/4K begins with low order address 00,, (000,) and ends with FF,  (377,) Each K 1s sectioned off for easy
identification. Examples:

Section: Begins with Ends with
HX OoCT HX OCT

The 8th K 1C00 034 000 1FFF 037 37/

The 3rd quarter of all 64K 8000 200 OHLO BFFF 277 377

The 2nd quarter of the 2nd K 0600 006 000 N6FF 006 377

The 38th & 39th K 9400 224 000 9BFF 233 377
HX OCT K | HX OCT K | HX OCT K | HX OCT K { HX OCT K | HX OCT ¥ | HX OCT K | HX OCT K
00 000! { 20040 ! |40 100! |60 140 1 | 80 200 ' | AQ 240} { CO 300 ' | E0 340 !
01 001 2 | 21 041 2 |41 101 2 |61 141 2 | 81 201 2 | A1 241 2 | (1 301 2 | g1 341 ¢
02 002 3 | 22082 3 |42 102 3 | 62 182 3 | 82202 3 { A2 242 3 | c2 3023 | g2 3423
03 0031 | 23083 9|43 103 17| 63 143 25| 83 203 33| A3 243 41| c3 303 49| F3 343 57
04 004 ' | 24048 ! |44 108 ' |64 144 ) | 84 204 ) | A4 244 ) | C4 304 ) |4 3441
05 005 2 | 25 045 2 [45 105 2 | 65 145 2 | 85 205 2 | A5 245 2 | C5 305 ¢ | £S5 345 2
06 006 3 | 26 046 3 |46 106 3 | 66 146 3 | 86 206 3 | AF 246 3 | C6 306 3 | £6 346 3
07 007 2 | 27 047 10|47 107 18 67 147 26| 87 207 34 | A7 247 42| C7 307 50| t7 347 58
08 010 ! {28 050 ! |48 110! | 68 150 1 |88 210 ' |[AB 250 0 | (CB 310} |8 350 !
09 011 2 | 29 051 2 [49 111 2 |69 151 2 |89 211 2 | A9 251 % | (9 311 % |¢£9 351 °
OA 012 3 | 2A 052 3 J4A 112 3 | 6A 152 3 | 8A 212 3 |AA 252 3 | CA 312 3 |€EA 352 3
0B 013 3 | 2B 053 11 | 4B 113 19§ 6B 153 27| 88 213 35| AR 253 43| CR 313 51 | EB 353 59
oc 014 ! 1 2c 054 ' |4c 114 ' | 6c 154 1 | 8C 214 ) |AC 254 1 [cCC 314 ' [EC 354}
OD 015 2 | 20 055 2 {4D 115 2 | 6D 155 2 | 8D 215 2 | AD 255 2 | CD 315 2 [ €D 355 ¢
OFE 016 3 | 26 056 3 |4F 116 3 | 6E 156 3 [ RE 216 3 | AE 256 3 | CF 316 3 | Ef 356 3
OF 017 4 | 2F 057 12 ] 4F 117 204 6F 157 28 | 8F 217 36 | AF 257 44 ] CF 317 52 | £F 357 €0
10020} | 30060} [50 1201 {70160} [9n 220} | BN 260 1 | DO 320} | FO 360}
11021 2 |31 061 2 |51 1212 {71161 2 |91 221 % |R1 2612 |D1321 % |F1 361 -
120223 | 32062 3 |52 1223 |72 162 3 {92 2223 |R2 2623 |D2 3223 2 3623
13023 5 |33 063 13|53 123 21} 73 163 2993 223 37 | P3 263 45| D3 323 53| F1 363 61
14 024 ' |38 068 ! |54 1241 |74 164} |94 224 ) | R4 264 1 |DA 324 1 |F4 364 1
15 025 2 |35 065 2 |55 1252 | 75 165 2 |95 225 2 |B5 265 2 | D5 325 2 | F5 365 2
16 026 3 |36 066 3 |56 126 3 | 76 166 3 |96 226 3 |R6 266 3 | D6 326 3 | F6 366 °
17 027 6 | 37 067 14 | 57 127 22| 77 167 30| 97 227 38 | B7 267 46 | D7 327 54 | F7 367 62
18030 ! |38070! |s581301! |78170! |98 230} |Rg 270 ! |DY 33 1 | F8 370!}
19031 2 |39071 2 {59 1312 | 791712 |99 231 2 |po 271 2 | D9 331 2 |F9 371 2
1A 0323 [3A 072 3 [SA 1323 [7A 1723 [9A 232 2 [BA 272 % |DA 332 3 LFa 3723
18 033 7 38 073 15|50 133 23| 78 173 31 | 9B 233 39 | BB 273 47 | DB 333 55 | Fp 373 63
1co03 ! {3co074 ) |5c134?! |7c174 1 [9C 234} |mC 274 ! JDC 334 b FC 374 :
10035 2 {30 0752 |sp 1352 |70 175 2 |90 235 2 |mD 275 % | DD 335 - |FD 375+
1IE 0363 {36 0763 |56E1363 |76 176 3 |96 236 3 |BE 276 3 ] DE 336 3 1fFE 376 3
1F 037 8 |3F 077 16 | 5F 137 24| 7F 177 32 | 9F 237 40 | RF 277 48 | DF 337 56 | FF 377 ¢4
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SY2114

MEMORY
PRODUCTS

1024 x4 Static Random

J Access Memory

Synertek®

MAY 1977

® 300 ns Maximum Access

® Low Operating Power Dissipation
0.1 mW/Bit

® No Clocks or Strobes Required

Identical Cycle and Access Times

® Single +5V Supply

® Totally TTL Compatible:
All Inputs, Outputs, and Power Supply
® Common Data i/Q
400 mv Noise Immunity
® High Density 18 Pin Package

The SY2114 is a 4096-Bit static Random Access
Memory organized 1024 words by 4-bits and is fabri-
cated using Synertek’s N-channel Silicon-Gate MOS
technology. 1t is designed using fully DC stable (static)
circuitry in both the memory array and the decoding
and therefore requires no clocks or refreshing to
operate. Address setup times are not required and
the data is read out nondestructively with the same
polarity as the input data. Common Input/Output
pins are provided to simplify design of bus oriented
systems, and can drive 2 TTL loads.

PIN CONFIGURATION

Ag 1 18 1 vee
Ag 2 17 A,
Ay lj 3 16 [1 Ag
ay [ a 15 ] Ag
A s 7' s g 110,
a e 13 ] o,
Ay 7 12 1 1/03
[ E 8 1] o,
avo [ 9 10 D WE

ORDERING INFORMATION

Supply
Order Package Access Current Temperature
Number Type Time (Max) Range

SYC2114 Ceramic 450nsec 115mamp 0°C to 70°C
SYP2114 Molded 450nsec 115mamp 0°C to 70°C
SYC2114-3 Ceramic 300nsec 115mamp 0°C to 70°C
SYC2114L Ceramic 450nsec  70mamp 0°C to 70°C
SYP2114L Molded 450nsec 70mamp 0°C to 70°C

The SY2114 is designed for memory applications
where high performance, low cost, large bit storage,
and simple interfacing are important design objectives.
It is totally TTL compatible in all respects: inputs,
outputs, and the single +5V supply. A separate Chip
Select (—C—S) input allows easy selection of an individ-
ual device when outputs are or-tied.

The SY2114 is packaged in an 18-pin DIP for the
highest possible density and is fabricated with N-
channel, lon Implanted, Silicon-Gate technology — a
technology providing excellent performance charac-
teristics as well as protection against contamination
allowing the use of low cost packaging techniques.

BLOCK DIAGRAM

Ag .—1 2
Ag k % R VCC
- GnD
A _,I §
6 MEMORY ARRAY
ROW
A SELECT 64 ROWS
7 64 COLUMNS
Ag lz |
Ag
T
10 ~:_| —
1 COLUMN
1/0 CIRCUITS
1/0,
INPUT COLUMN SELECT
DATA
1104 CONTROL
10,

Ag A Ay A3 l g
1

56&7

J Synertek . P.O.Box 552 . Santa Clara, CA 95051 . Telephone (408) 984-8900 o TWX:910-338-0135
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