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CONGRATULATIONS DN YOUR PURCHASE OF & SEAWELL SEA-16 HEHDRY
EXPANSION BO&RD. IT HaS BEEMN CAREFULLY ENGIMEERED TD PROVIDE
MAXIMUN RELIABILITY AND & LOMWG SERVICE LIFE.

FLEASE MAKE SURE TO TAKE & FEW MIHUTES TO REARD THIS USER’S
MAHNUAL COWPLETELY. YO0U HILL THEN BE FaMILIAR WITH ALL THE
FE4TURES OF YDUR SEA-1& AHD HILL FIHD IT EASY TH ADD HORE
MEMORY TO YOUR CONHPUTER.

UHFRCKAGING

THE MEMORY MODULES USED ONH THE SEA-16 ARE MOS DEVICES AND THEY
GRE SUSCEPTIBLE TO DAMAGE BY STATIC DISCHARGE. YOUR SEA-16 IS
SHIPFED IH &N ANTI-STATIC BAG TO PROTEST ASAINST DAMAGE DUE TO
STATIC DISCHARGE DURING SHIFMENT.

RET&IH THE SHIPPIHG CARTON AMD THE ANTI-STATIC BAG FOR FOSSIBLE
FUTURE USE.

ENCLOSED WITH YOUR BSE4-~16 I5.

1. USER’S HaHUal

2. WARRAHTY AHD YSER RESISTRATION CARD.
FLEASE FILL DUT 4HD RETURH THE ENCLOSED WaARRANTY REGISTRATION
CARD TO VALIDATE YOUR WARRAHTY. IF ¥DU WISH T0 RECEIVE FUTURE

PRODYUCT RELEASES PLEASE FILL OUT THE “USER RESISTRATION®
SECTION OF THE EHCLOSED CaRD. :
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SEf-16 IS & GEHERAL PURFDSE 16K B8Y & STATIC H-KMDS5 MEMORY EDARD.
IT IS COMPATIBLE WITH SEAWELL'S SEA4-1 CPU BOARD, SEAWELLS
“UITTLE BUFFERED MOTHER™ TH. (THE COMBO MOTHERBOARD FOR THE
KIM-SYMsalfy &S WELL AS THE KIM-4 BY COMHODORE BUSINESS
HACHINES, IHC.

REFER TO THE YSERS HAMUAL FOR YDUR MOTHERBOARD FOR INSTALLATION
INSTRUSTIONS., WHEN MOT USING & MOTHEREOARD, USE AS SHIRT
INTERCONMESTION CABLES &% POSSIBLE. THE SEa-16-16 FULLY
POPULATED USES APPROXIMATELY 1.3 TO 1.9 AHP FROM 7.5 TO 9 V¥OLT
UHREGULATED DC. DO HOT IMSERT YOUR MEMORY BO&RD (OR ANY DTHER
BOARDY INTO THE WOTHERBOARD WHILE POWER IS CONHECTED TO YOUR
SYSTEN. ’

SEa-16 IS MADE UP OF TWO IDEHTICAL 8K BY 8 SECTIONS OF HEHORY.

EACH SECTIOH IS ADDRESSABLE SEPARATELY AND HAS A CORRESPONDING

€ POLE DIP SHITCH. THEY ARE WUWBERED 1 THROUGH &, RISHT T LEFT
45 IWDICATED OH THE BOARD

THEY ARE HARKED A5 FOLLOWS:

4 13, ADDRESS LIHE #13
a 14

4 15

WRITE ENABLE

BANY 3

BadNy 1

Lo S I OV B AV

THE FIRST THREE POSITIONS OF THE SWITCH ARE USED TO SELELT
MEMORY IH THE CORRESPONDING 85K SECTION AS HOTED BELDY.

SWITEH # HEHORY HEHORY
3 21 STARTS & EWNBS @&
58 3 9988 1EFF
9 8 1 2088 IFFF
818 1388 SFFF
B 11 6988 TEFF
it 9 8 3895 SFFF
it 91 A8 BFFF
I £B8as DFFF
i L1 EGBH FFFF

MOTE. i

= SHYITCH TOWARD THE BOARD
9 = SHITCH away FROM THE BOARD
HRITE ENABLE

THE WRITE EMGBLE SYWITCH IS USED TO MRITE PROTECT THE RESPECTIVE
9K SECTIDH OF WEMORY. IT CANH BE MOST USEFUL DURING SOFTWARE
DEBUGGING. IN HORMAL APPLICATIONS THIS SHITECH IS SET TOWARD THE
BOARD, TO EHABLE WRITING INTO HMEMORY.
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BANK SHITLHING.

THE SEQWELL IMPLEMHEMNTATION OF THE ORIGINAL KIM-4 BUSS REASSIGHS
THO REGULATED POWER SUPPLY COWHECTIONS INTO OWE ADDITIONAL
UNREGULATED SUPPLY CONNECTION AWD THE BANK SELECT SISHab. THE
USE OF THE BAHK SELECT FEATURE IS OFTIONAL

THIS TABLE EXPLAINS THE 4 POSSIBLE COMEINATIONS OF THE THO BANK
SWITLHES.

EANK 8 BanNk 1 COHMENHTS

3 8 HEWORY CaH MOT BE ACCESSED, DISABLED
i 9 SECTIOH EMABLED IN BANK 8
a i SECTINH EMABLED IH BANK 1
1 i SECTION ENAELED IH BOTH BANKS
MOTE: 1 SHITCH TOWARD THE BUARD

i} SHITCH éaWaY FROM THE BOARD

BY SETTIMG SHITCH 5 AND #6 TO THE S&ME FOSITION THEY Cal BE
USED a5 4H EHABLE/DISABLE SWITCH FOR THE CORRESPOHDIHG SECTION.

THE SEa-1 CPI BOARD HAS OHBOARD HARDWARE TO SUPFPORT BAHE
SYITCHING DIRESTLY. THE “LITTLE BUFFERED MOTHER® TM. HAS
OMEDARD HARDWARE TD PROYIDE BANK SHITCHING FOR EITHER THE KIfl,
SYn 0OR THE ald, HOWEYER, THE USE OF THE BANK SWITCHING FEATURE
IS OPTIONAL. THE KIW-4 WOTHERBOARD LEAVES THE PIMN ASSIGHED FOR
BANK SHITCHING FREE. FOR MNORMAL OFPERATION IN A HKIN-4
WOTHERBOARD SET BOTH SWITCH #5 AND #6 TOWARD THE BOARD.



SE&-16, SYSTEW IWTERFACE SUGGESTIONS PAGE 9985

KIitl-1 SYSTEHS

THE USE OF @& "LITTLE BUFFERED HOTHER"™ TH. WOTHERBIARD IR A
KIM-4 IS REQUIRED DUE TO THE SPECIAL DECODIHG REQUIRED BY THE
KIM-1. 1F aH¥ MEWORY IS SELECTED AT BB@3-1FFF IT HILL HOT BE
FULLY ACCESSIBLE 4WD IT IS HOT RECOWMENDED.

S¥YH-1 SYSTEHS

SEA-16 CaN BE COMHECTED DIRECTLY TO THE “E* (EXFANSIONY
COHNECTOR USING THD PROPERLY CONMECTED 22022 PIH CONHELTORS.
DUE TO THE UH-BUFFERED DESIGHED OH BOTH THE SYN AND THE ALHW ANY
WIRING COHNECTING THE CPU WITH SEA-16 NUST BE KEPT A% SHORT as
FOSSIBLE TO AVOID COMPOUNDING LOADING PROBLEWS FOR THE CPYU
ITSELF. HWE STROWNGLY RECOMWEND THE USE OF A BUFFERED
HOTHERBOARD.

alf-65 SYSTENS

SAHE &S5 FOR SYW SYSTEHS ABOVE.

SEA-1 SYSTEWMS (ANY SEABUSS COMPATIBLE BUSS:

THE SE@4-16 INTERF&ACES DIRECTLY WITH SEA-1 THROUGH aNY OF THE
HORMALLY AVAILABLE MOTHERBOARDS LIKE THE “HICRO-MOTHER" TH. OR
THE "HAXI-NOTHER" TH. IT CAN ALSO BE USED WITH THE "LITTLE
BUFFERED MOTHER® TH. HYHEH PROPERLY CONFIGURED

ODTHER 65989 SYSTEHWS.

INFORMGTION IS AVAILABLE FOR INTERFACING WITH THE PET COMPUTER
UPON RERUEST
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Y0U HOW SHOULD HAvYE YOUR SEa-16 PROFPERLY INSTALLED IN YOUR
COMPUTER. aSSUMING YOUR POWER SUPPLY IS CAPABLE OF SUPPLYING AN
ADDITINHAL 1.4 4HWP. YOI ARE HNOW REQDY TO START USIHG YOUR HEW
MEMORY BOARD.

Y04 HaY WISH TO LOad & MEWORY TEST T9 VERIFY PROPER
INSTALLATION. IMITIALLY YOU CAH WRITE AHD READ & FEW WMEHORY
LOCATIONS USING YOUR SYSTEH HOMITOR. SEA-16 IS FULLY TESTED aND
DOES HOT REMUIRE & MEMORY TEST PRIOR TO SYSTEWMS USE. atll
POPULATED MEMORY EDARDS HAVE @ WINIMUM OF 209 HOURS OF ACTIVE
EURM-IN AND & FULL HOT-TEST AT RATED SPEED +18%.

IF Y0U ENCOUHTER ANY PREOBLENMS UHEHN INSTALLING DR USING YOUR
SEA-16 THEN REFER TD THE SECTION O THEDRY OF DPERATION FOR
DETAILED OPERATIHG IHFORWATION.
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THE MFS 2114 SERIES OF STATIC Ral’S ARE FULLY STATIC IX BY 4
BIT DEVICES. THEY HAVE EXTENSIONS TO THEIR PART HNUMBER WHILH
DESCRIBE HORHWAL-LOH FOWNER AHD *-45" OR "-38" WHICH REFERS T0
CYCLE/AQCCESS TIWE SPECIFICATIONS. FOR EXAWPLE:

MPS 2114L-45 LOW POWER (358HY) aHD 458HS CYCLE-ALCESS TINE
MPs 2114-339 HORMAL POWER (S588MY), 38885 CYCLE/ACCESS TIHE

MOST SEa-1i6 SODGRDS 4RE POPULATED WITH THE HMPS 2114L-435 BUT THEY
GRE AVAILABLE WITH FASTER MEMDRY DEVICES (SEA-16-16-38).

IN ORDER TO CALCULATE HOW FaST MEMORY DEVICES HUST BE TO
PERFORM MITHIN SPECIFICATIONS, & HUMBER OF PARAMETERS HUST BE
CONSIDERED. THE FOLLOWING TABLE OHLY TAKES VERY BASILC TIHING
REGUIREHENTS IHTO COMSIDERATION., CHIP SELECT TIWES, CAPACITIVE
LOADING DELAYS ETL. ARE NOT IHCLUDED IN THIS SUHMaRY.

SYSTEM CLOCK SPEED 1 HMHZ 1HHZ 1.5H0HZ 2HHZ
SYSTENM CPU & OR 2 WHZ 1HHZ 2HHZ 2HHZ 2MHZ
TIME TO ADDRESS WaLID IBaEns 158NS 15ANS 158HS
LBUFFER DELAYS (ADDRESS: 25HE 25038 23HS 29HE
BEUFFER DELAYS (DATar 25HS 253HS 25HS5 Z3HE
DATA STABILITY TIHNE i89HS SAHE SHNHS JANE
TINE “SPENT" 458 HS Z58HN3 254HE 25845
\
SYSTENM CYLLE TIHNE 1888HS iG893NS5 TIOHS SOBNE

TIME FLEFT® FOR
2114 ACCESS-CYLLE S5BHE 7I9NS SABHE 25805

SEA-16 POPULATED WITH -45 (45985 DEVICES IS WELL WITHIN YORST
CASE SPECIFICATIONS FOR AHY 1 MHZ SYSTEW aND &4LS0 FOR AHY 1.5
HHZ SYSTEW WITH & 2 MHZ CPYU (WFS 858281

Hany ENGIWEERS CONMSIDER 389HS DEVICES TO BE ADEQUATE FIR & 2
HHZ SYSTEHW FOR SEVERAL REaASAONS.

t. TIWE TO ADDRESS VALID TIME IS TYPICALLY ONLY 188NS

2. DATA STABILITY TIME REQUIRED IS NORMALLY AROUWD 23HS

2. R&M DEVICES HORWALLY HOVE CONSIDERABLE WaRGIN BUILT IHTO
THE CYCLEfALCCESS TINME SPECIFICATION.

4. ALL SPECIFICATIONS ARE DVER 4 8 TO 78 DEGREE C TEMPERATURE

RAHGE, ADDITIOHAL MARGIN IS THEREFORE AVAILBLE IF THE UPPER
OFERATIONAL TEWPERATURE LINIT IS 358 DEGREE ©.

FOR MORE DETHILED INFORMATION PLEASE REFER TO THE EHCLOSED
SPECIFICATIONS FOR THE WPS 2114 SERIES AS HAHUFACTURED 8Y
HOS-TECHHOLOGY, INC.
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THE SEa-16 BUFFERS ADDRESS LIMNE B-3 AHD THE READ-MRITE LINE OF
THE BUSS OHNTO THE 2114 DIRECTLY. ADDRESS LIWES & {8 THROUGH 4
15 ARE BUFFERED INTO THO IDEWTICAL DECODERS (ONE FOR EACH 3K
SECTION).

THE DECODER IS WADE UP OF DHE 740533 AND ONE 7405138, TO EHABLE
THE DECODER THE BaWK SHITCHING MUST BE CORRECTLY SELECTED AHD
THE ADDRESS SELECTION SWITCHES PROPERLY SET. THE SYSTEM CLOCK
THEN EM&BLES ACCESS TO MEMORY DURING FHASE 2. THE DECODER
FURTHERMORE ENABLES THE USER TO SELECT A4 READ OHLY HMODE OF
OPERATION (WRITE EHABLE SHITCHY.

IN CASE DF 4 HWEMORY FAILYRE IT IS E@SY TO LOCATE THE DEFECTIVE
DEVICE &35 THE LAYOUT OF THE BUARD IS STRAIGHT FORWARD. THE 2
ROHS OF 2114’5 ALOHG THE TOF EDGE OF THE BDARD &RE HAWED
SECTION “a*, U1 THROUGH U16. THE THO ROWS BELDYW MAKE UP SECTION
"B, THE CHIP LaYOUT IS5 IDEHTICAL FOR BOTH SECTIONS.

RO NUMBER ONE &HD THREE 1S MARKED “MSE® HOST SIGHIFICANT BITS,
ROW THO 4MD FOUR “LSB" LE&ST SIGHMIFICANT BITS. THE LOWEST
GDUDRESS RAM IS LOCATED IN THE THO DEVICES TO THE LEFT, HERT 488
(HEZ» IN THE HE®T THO, ETEC.



SEA-16, PARTS

FART %

SEAlLSs PLB RO
DYs5-5

2.2UF 35V
16135-282

Ly 283K

5831 aavid
SH74LS245
SN74LS 138
SH74LE3E7
SHT4LESBS
SH74LE95
SH7487

npPs 2114L-43
£4835%-3 (atPl

1674 CHOMERICS
LP. 8
RP-258

HISCELLANEDUS

SER. 2188 3&iz"

SEf-16 MadUaL

3
kS

IsT

DESCRIPTION

FRINTED

DIF SWITCH

SOLID Tad.

RESISTOR NETWORK

1alP +3 VOLT RESULATOR

HEATZIHK

I
IC
Ic
Ic
Ic
IC

MEMORY IC

18 PIN IC SOCKET
SCREWS
LOCEWASHERS

HUTS
HEaT
CARD
CARD

ANTI-

CONDYUCTIVE Pab
FULLS

FULLS WTE. HARDY

STATIC BAG

SHIPPING CARTON
CarTON LABEL

Foan

IHSERTS (SET)

USERS MaNUab

HARRAHTY

REG. CARD

CIRCUIT BOARD

CAFPGCITOR
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YDUR SE&-16 IS WARRAHTED FOR 3 MONTHS, 189% P&RTS, L#BOR AND
FREIGHT.

IF ¥0U ENCOUHTER ANY PROBLENMS WHEN IWITIALLY INSTALLIMG OR
USING YOUR SEA-16 DON'T HESITATE TO CONTACT YS FOR TECLHNICAL
4DYICE. HE ARE HORMALLY DPEN FROW 3-5 PACIFIC TIME., HONDAY
THROUGH FRIDaY.

IF YOU GRE CONVINCED v8U HAYE & HARDUARE PROBLEM &HD YoU WISH
TO RETURM THE YHIT FOR SERVICE, FALK THE UHIT PROPERLY aND SEHD
IT DIFECTLY TO US WITH AS ACCURATE FROBLEW DECRIPTION 4S5
FOSSIELE. FLEASE SHIP THE UNIT PRE-FEID 435 WE DO HNOT ACCERT
FREIGHT COLLECT SHIPAERTS. IF THE UNIT IS STILL UNDER UARRANTY
IT WILL BE RETURMNED WITH YODUR FREIGHT COST EWCLOSER, HORMALLY
UPS GROUMHD.

IF Y0U DON'T WISH TO SEND THE EMTIRE BOARD IN FOR REFAIR AHD
v0U HaYE TRACED THE FAILLURE 7O A SINGLE RAN BEVICE, ME WILL
REPLACE THE DEFECTIVE DEVICE AT HO CHRRGE WITH & FULLY BURHNED
IN AHD TESTED P&aRT. IF YOO SELECT 70O DO SO YO MUST EHCLOSE THE
SERIAL NUHWBER OF YOUR SEA-i6.

DUR SHIFPIHS ADDRESS IS
SEAYWELL IND.
3i5 H.W B3 TH
SEATTLE, #Ha, 98117
DUR TELEPHOMWE HUMBER IS

(2853 TE2-9488

QUTSIDE U.S.4 REFER SERVICE QUESTIONS TO OUR LOCAL AUTHORIZED
AGENT.

(CY COPYRIGHT 1979 SEAWELL HARKETING, INEC.
Ll RIGHTS RESERVED.



