ITICS 4 MICRO COMPUTER SET

T e e e g

» Microprogrammable General
Purpose Computer Set

= 4-Bit Parallel CPU With 45
Instructions

w Instruction Set Includes
Conditional Branching, Jump to
Subroutine and Indirect Fetching

w Binary and Decimal Arithmetic
Modes

= Addition of Two 8-Digit Numbers
in 850 Microseconds

w 2-Phase Dynamic Operation

Cycle

Lines

The MCS-4 is 2 microprogrammable compuier s=t dessgaed for applications such as test
Fystems, ufrlpl'.:lali, terminals, billing machines, measuring systems, numerie and proces
control, The 4004 CPU, 4003 SR, and 4002 RAM are standsrd building blocks, The 4001
ROM cantaing the custom micooprogram and is implemented using a metal mask scecand-
ing o customer :.'||u|:|h:.11|u|r§.

MCS-4 systems interface easily with switches, keyboards, displays, telerypewriters,
printers, readers, A-D converters amd other popular peripherals,

A system built with the MCS-3 micro computer set can have up 1o 8K x 8 it ROM words,

1280 x 4 bit RAM characters and 128 1/0 lines wathout requiring any interface logic, By

adding a few simple gates the MCS-4 can Il.we up to 48 RAM and ROM packages in any

rl:lml:luel-nn and 192 I"EJ lines, The mingmum syst
e 256 x 8 bei ROF

I||||_|.l':|||| ".'l| fl

The MCS5-4 has a very powerful ingtruction set that allows both hinary amd decimal
arithmetic. It includes conditional branching, jump to subrautine, and pravides for the
efficiont use of AOM look-up tables by indirect letching

The Intel MCS-4 micro computer sat (4001/2/3/4) is fabricated with Silicon Gate Tech-
nalegy. This low threshold technology sllows the design smd production of higher

performance MOS circuits and provides 3 higher functional deazsity on a monalithic ehip |

than comventional MOS technologies.

OVERER 19T

= 10.8 Microsecond Instruction

= Easy Expansion-0ne CPU can
Directly Drive up fo 32,768
Bits of ROM and up to 5120
Bits of RAM

= Unlimited Number of Output

m Single Power Supply Operation
Wan =—15 Uﬂ"ﬁ}

w Packaged in 16-Pin Dual In-Line
Configuration
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m(5'4 Description

256 x 8 BIT MASK PROGRAMMARBLE

=003 ROM AND 4 BIT 1/0 PORT
. o el
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1 PN CONFIGLIRATION
L9 a
. B 1% | pn
" a, -
The 40071 i a H048-bit meial e e,
rmask programmaole ROM pro- m ] e
viding custom  microprogean- L | Bl
v T 1 bl
ming capability for the MCS4 | sz, Rar T
micTo computer set. 10is crgan- | e, s
ized as 256 % 8 hit words,

Moddress and data are tronsferred in and  oul liyg  Tirmi
Tl TIp e ing o A data bus lings, Tirming is mternally generated
using two clock sxnals, ¢y and gy, and a SYNC signal supplied
by the 4004, Addresses are recenved from the CPU on three
time periods following SYMNE, and select 1 oun of 256 words
and 1 out of 16 ROM'S, For thet purpose, each ROM i
identified @ 20, 1, 2, throwgh 15, by metal option. A
Command Line (CM) iz also providied and its soope is to select
a ROM bank {group of 16 ROM’s).

Dering the w0 time perlods  [Mq & M) following the
addressing time, Information 1t traniferred from the ROM to
the data s lines,

A second mode of operation of the ROM is a2 an Input/Outgmee
control  device, Im that mode a ROM chip will route
information to and from data bus lines in and out of 4 170
external lings, Each chip has the capahility to identify itself
lor an I/O port operation, recogaize an 1D part instruction
andd deciche whether it is an Ingat or an Quitput operation anc
exgciite the instructian, An external signal (L) will asyn.
chronously clesr the output register during normal operation,

All internal Thip Nops (incleding the outpur register] will be re
sel when the RESET line goos low {negative voltagel.

Each 1/0 pin #an be enguely chosen as either an input or
outpul port by metal option, Direct ar imeertod inpul or
autpul it oplional, An omechip rsistor al the inpul pins,
connecled to énther UDD or '“rﬂi. is also optional, [Secordering
inlormation en rage 121,

4002 320 BIT RAM AND 4 BIT OUTPUT PORT
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The 40} performs two fune-

Fi i
tions. As 1 HAM it storas 320 N CONFIGURATION

Isits arramegicd in 4 registers of Y -
twetn 1y A-bdt chariciers cach {16 | M
main memory characters and 4 " ]

satus charscters). As B webicls o [
of communication with periph-

e L

eral devices, It is provided with LT .-,uE";..'.
4 output lires and associated T “Jr, B
control logis to perform outpul | = r st

pUranons.

In the RAM mode, the operation is as follows: When the CPU
exgcutes an SAC instruction (s Instruction Set on page 5] it
will send ouet the camtents of the designated index reqister pair
churing X4 and X5 as an address to the RAM, and will sctivate
one CM-RAM line at o for the praviously (Mote 1} selected
RAM bank {we Basic Instuetion Cyele on page 5).

The data at 3{3. ancd }(3 is intorpretocd as shown below:

X | Xy
Dy Og (4] D.E' Oy Oz Dy Dy
Chip # Aoglsior = Itain Momary Characier 7
{0 thaoegh 31 1} EPwraiagh 3} 10 ghrough 15]

The status character lecations (D through 3] are selected by
the OPA portion of ane of the 110 and RAM Instructions
For chip selecticn, the 4002 is available in two metad options,
A002-1 ancl A002-2. An oxternal i, l"n [which may be hard
wired 10 gither Vo o1 Veg | is alss available for chip sedection,
The chip number is assigned as Tollows.

chip ¥ | a2 oOpten | Py | B3 Bx @ %
] 0021 THD 0 0
I 40021 Yoo |
2 40022 GHD IR
3 4002-2 Yoo 1 1

Tirming is ntemnally generated wsing two clock signals, &, and
@, and @ sync snal provided by the 4004, Internal refresh
circuitry maintaing data levels in the cells,

All communications with the system is through the data bus
The 1/O port permits data out from the systen. When the
axtornal RESET signal goes low, the memany and all statie
flig-flops {including the output rogisters) will be cleared. To
fully clear the memory the RESET signal must be maintained
for at least 32 memory eyeles (32 x 8 elock periods),



IMKS 4 Description

10 BIT SERIAL-IN/PARALLEL-OUT,
SERIAL-OUT SHIFT REGISTER [SR)
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PIN CONFIGURATION

The 4003 is a 10 bit static shilt
register with serial-in, parallel.
out and serial-out data, 185 lunc:
ticn 4 to incresse the nambor
of mutput lines 1o inter tace with
/O devices such as keyboands,
dirgalanys, prinpers, tolatypawrit-
ers, swilches, readers, A-D con-
vesrlens, gle,

Data in loaded serially and e svailable m parallel on 10 output
lines which are sccessed through enable logic. When onabled
{E = low), the shift register contonis is read out; when not
enalled (E = high), the parallel-out lines are 81 Vg The serial-
oul line i3 not atlected by the enablo logic.

Diata is also svailable serially permitting an wrichelinite mumbed
ol similar devices 10 be cascaded together to provide shift
rogister length maltiples of 10,

The data shifting is controlled by the CP signal. An internad
perwvor-on-clear circuit will chear the shilt register (0 = Vg |
betwesn the application of the supply voltage and the first
CP signal,

4002 320 BIT RAM AND 4 BIT QUTPUT PORT

NOTE 1. Bank wediching i accomplivhed by tha CPLU alier recaiving
a "BCL” ldamignare commuand linal imiructicn, Prior 1o ex-
seution of the DCL Iindtrugticn 1he deilred CMLAAN, cooe
hak been siored i the scoamaslaior (lor exsmple thaough an
LD inatructienl. During DOL the CM-RLAM; cocls b trans
larred [roim the scourmalsior 1o fhe CM-AAM mgives, The
HAM Bank k1 ihem selected starting with the reat insgruciion,

4 BIT CENTRAL PROCESSOR UNIT

009 iePU) WITH 45 INSTRUCTIONS
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The 4004 s & contral procossor
unit {CPU] designed to work
In conjunction with the ather
members of the MCS-4 (4001,
ADDZ, AD0E] Tor microprogrom
malife coemputer appl scatinns.

Tha CPL chip congists of a4 bit
wileler, o G2 ber (16 = 4) nabex
register, @ 48 bit (4 x 12) program counter and stack (nesting
up 1o e levels il possible), sn slbdross ncrementern, an 8 it
instruction register and decoder, and contral logie. Infarmation
fNevs between the 4004 and the other chips through a d-line
data bus One 4004 may be combined with up to 48 ROM
{4001} and RAM (4002] chips in any combination
A typical machine eyele staits with the CPU sending a syn
chronization signal (SYNC) to the ROM®s and RAM's Next,
12 bits of ROM address are senl fo the data bus wsing thieo
clock cyeles (89,75 MHz). The shdress B then incremaonted by
ong and stored in the program counter. The wlected ROM
mnds back 8 bits of inatruction or data during the lollowing 2
chock eyeles. This information is siored in two registers: OPR
and OPA, The maxt thres clock cychis are used to exécuts the
natruction, {See Basic Instruction Cycle an page a0
The ROM bank s contralled by a command ROM control
sgnal (CM-ROM} and up to four RAM banks are controlled
by four command RAM control sgnals [CM-RAMg . CM
RAN, , CM-RAM, , CM-RAM; ). Bank switching is acoom-
plished by the execution of the DCL instrection  [se MNote 1
this page)
An mput g8t signal (TEST) is used in conjunction with the
jump on condition (JCN) instruction. An external RESET
signal s used o clear ol registers and Hip-Mlopa, To fully clear
oll registers, the RESET signal must be applied for ot least 8
memody cycles |8 x B clock periods), After RESET the program
will gtart from “0°° step snd CM-RAM, will be seloeted,
Thet ingtruction reperioire of the 4004 consists of:

[a} 16 maching instructions (5 of which are doubile lengthl.

(B} 14 aecumulator group Instructions.

[eh 15 ingu tfoutput & RAKN instrections,




Mcs-4 Operation

The dotailed functional specifications describing the operation of the system, the inmstruction set, the activity of the CPL for sach
Invirection and wme programming amd hardware sxamiples are published separately and are available upon reqqueest. Following is a
beiel outling of the system operation

The MCS-4 unes a 108 e instruction cycle. The CPL (4004) generates o synchronizing signal [SYMNCH, indicating the start ol an
indtruction cycle, and semds it to the ROM™ [(4007) and RAM s (A003),

Basic instruction execution requines B or 10 cycles of a 750 KHz clock. In a typical seguence, the CRU sends 12 bits of address 10
the ROM's in the first throo cyches (A, Ag, Ag), The selected ROM chip sencs back 8 bits of imstruction {OPR, OPA] to the CPU
i e next g cycles IM.I = I'l\."-_I b, The instruection & then imterpoeted ond executsd o the Tinal theee cycles {XL i i'!-;_. Y K:\.:] {Sime

Figure 2.}

The CPU, RAM': and ROM's can be controlled by an externsl RESET line. While RESET is activated the contonts of the mogisters
and [hip-Tlops are cleared. Adter RESET, the CPL) will start from address O and CM H.l"-.Mu s soelected

The MCS-4 can hove up 10 4K x 8 bit ROM woads, 1280 x 4 bit RAM choracters and 128 170 lines, without requiring any inter oo
lagic. By adding a few simple gates, the MCS-4 can have up to 48 RAM and ROM packages in any combination and 192 1/0 lines

The 4001, 4002, and 4004 are interconnected by a 4-line data bus (D, Dy, Dy, D3], used for all information llow between the
chips except for control signals sent by the CPU an & additional lines. The interconnection of the MCE4 system i shown in
i | W (A0 anid one ROM

Figure 1. An cxpanded configuration is shown, The minimum syslem conliguration consists of one
WN01),. Figure 2 shows the activity on the data bus during each clock perlod, snd how o basic instruction oycle i sibedbivided

Esch data bus outpt bulfer has three possaable states **1'°, 0", and Noatkng. At a green teme anly one cutput bufler i< allowed 1o
drive @ doto ling, therefore, all the other bufiers must e in o {loating condition, However, mose than one ingut bulfer per data
line can receive data at the wame time,

The MCS-4 has a very powerful Instructon Set that allows both binary and decmal arithmetic. 11 incledos conditional branching,
mp 1o mibeoutine and provides for the elficeent e of ROM look up teddes by indirect fotching, Typically, two 8 digit mamisers
can b sbded in B850 pwee, The eomplote Inoirecticen Set is thawn on pages 5 and G
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Fogure 1. MCS-4 Systern Interconnection



mcs-4 Operation
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Figure 2. MCS-4 Basic Instructron Cycle

Instruction Set

[Those instructions preceded by an asterisk (*) are 2 word instructions that occupy 2 successive locations in ROM|
MACHIMNE INSTRUCTIONS

OFR [ s ) :
MHEMONIC D040, By B3 07 Oy By OESCRIFTION OF OPERATION
NOP 0 oaao oooao Mo oparation,
memﬂﬂhlmﬁq-ﬂ.z!g A, Ap g Ag A [wdthin the
Rk et b C1C2C30, ROM that contsdng this JOM Initrugtian) il conditian Gy Ca G Ggll
Aghgfyfg Ay Ay Ay i true, atheridis 1Kip (90 10 1he nest indruction in seauracel,
*Fim goao RA RO Fergh [mmediate fditec1) fiam ROM Dats Do, Dy 10 [eides reglater pair
Dzu\g D= D, D1 01 D! D! bocat s ﬂﬂﬂ_lﬂ
SAC {0 A O] AR A Serl the ackdress feontente of index reginter pai RRA) o RO snd RAKN
ot Xy and Xy thma in the Imtruction Cyche,
Fin 00 1 1 R A A Fatch indirect from ROM, Send conpents of Index regitter pair location 0
aut an an scddrass, Dwta fedched (s placed [nto reginer pair location ARA ar
Ay and Ag time in the Instruction Cyche,
Jik a0 t'1 AR Juwime [eilivect, Mmh-uni'mmﬂﬂ.ﬁwlnmm
\ at fg wnd A time In the Instruetion ﬁd_&
*JUN 01400 Ay Ay Ay u
4 By Mo oy A A Juirnia uneanditianid te AOM sdiein Ag, An, Aq.
IhS s A B g Ay Ay Jumg to subrouting FIOM sckress A3, A7, Ay, sve old sddress. (U 1 el
A fg g Ay Ay Ay Ay Ay i sanck,| :
INC g1 1.0 RARR Ineemenl eonliatn ol feghter ARAR, Ll
: : Immummulwmumnﬁ
1 o 1 el r : : .':. fwithin the me FROM that containg this Fﬁilmmﬁnﬂ]#nﬂlr 0,
Az kg Ao Ay [ Bt e Mt | e vt SkED (o 1o e et Ingtructkan In
a&OD 1000 RRRR Aael conten s of rogliter RARRR o sccumulaied with éarry,
suB 1000 RAAR Subtraci contants of regivter RARR 10 oooumubator with boros,
LD {IBN + IR R | AARAR Load comtents of regivier ARAR ba scoumudator,
bt R~ A RAR Enchinps contants of index regiater RAAR and scoumutator,
BBL 1100 copopeo Branch back [dren 1 level Im stackl and oad dars DDDD 1o socumalaiod,
- LDM LI I | oDoOoD Lo data DOOD 1o sccumusalon, ]

See Nobes on Page &, Contimeed on page &,




Instruction Set

INPUT/OUTPUT AND BAM INSTRUCTIONS

[The FLAM S sl AOM s operated o in the 10 arsll RAM ingtructions have teen greviou sly smlected by ihe last SAC mruciion executed |

MHNEMONIC %ggl oy nang?[: Dy DESCRIFTION OF OPERATION
Wi 1110 R B e
e TR a0 04 mmmrun??‘uﬁ;wmm:hpmﬂpum
WRA 11 10 0010 ‘H"E;'r;:::’Ié:':"r:':'::rg':::ﬂm'ﬂ"q'""m'h"""'m"" IR
w4 1110 0100 B e O T T ]
wrrp 4 1110 oo ln\:ul:-:lzfr::;:ﬂrgmn:urrullmnnmllmp:wlwd'.-nlﬁ:ml
wazlst WA i o110 s e L d
R e T IO e e oot
P A 1000 En:nm!m-zlm;_wﬂvﬂmmﬂnm main mamary chamcie: from
ROM 344 J 00 n::“::pnﬁ:\::“l::m:u:ml AAR main memary characier
ROR 1110 1010 mz‘ml"if o E:}‘;:"]‘“m““'“""“’““
Ao T R e e R
“mrﬂ T iing 1.1°00 Read the previcusly seiected RAM sats charaeter O inio aocwmalatar,
rot s TR TERC K o | TR B | Weacl the previously wlscted RAM sestus character 1 into sccumulbsior,
Aoz 1110 1110 Rinai 1 previowsly sieceed RAM 1atus ehascter 2 ingo ister,
ot 11 1.0  Fo [ B Raod 1he peeviously selected AAM watus charscrer 3 in1o sccumialaior
ACCUMULATOR GROUP INSTRUCTIONS
LB L bR oo o Cleas both, | Acourmilates s carry)
oLe U | 000 1 Chosr carry,
1AC R o @ 14 Incremant secumulator,
CME TR 001 Complement cary.
ChA [ e UK | o100 Carglament pesurmulator,
RAL e 0 1.0 1 Botam loft. (Actarulacor ard eyl
RAR 1111 011 0 Roiete right., (Accammulator and carryl
| TOC s 15 [0 WIRTERRT 4 Tranamll carey 10 pocdmulator and clear eanry,

DAL B 5 | 1000 Digcramint secumutator.
TCs 15 T | y 0 T Transfer carry sbitract snd clear camy.
ST Ty 1 o100 et carry,
DAk e T B 1.0 1.4 Decimal adjwtl sceumulstar,
xaP 1111 1100 KT e s Lo e S 55 e ST o e
DCL DR L RS | LI B I Daakgnate command line.

[Seo nobe 1 on pege 3.1

MOTES U he conditian codhe Iy asskgned m faliows
Cy =1 Iregsrtt jrarrgy eonilirion 1:2. =1 Jump il acoumulator ks reva Cy= 1 Jump if gest aignal 12 0
Cq =0 Nab rverk jumgs comidition Cy=1  Juep il carryliink s a 1
TIRAR & the address of 1 af B index iegivier pairs bn the CPU
1T ARA is the oddres of 1 af 16 index regivess in tha OPU,

[4hEacn RAM chip hat 8 regluiers, ach with fwenly 4401 characters ubdivided inte 16 main mamory characters aruf A ngatus charseners,
Chip by, FRAM register and madn momary chafacier ane ackirpased Ery am SAC instruction, For 1he selecied chip and megisler, honsber,
status charsctor locstions are slecied by Uhe imitnuction code [0PA).




Absolute Maximum Ratings*

Ambdent Temperatuse Unsder Bias o 1= +T0°C | SCOIRNE T

Soreg: Temperaruie 55YC 1o = 150°C Hircuwes showe dhoge Besed under “Abgoluie Maximum Hatings”

Inpul Voltages anid Supply Valtage may causl permanent damage fo the devioo. This is @ sires rating
With Flaspset 10 Vo V0.5 1a —FOV anly and Tunctional aporation of tho dovice as thes or sy ather

wanditian gl thase indicsted in the oparationsl sections ol this

Powss Dissipation (R wcillcation 1y nof Implbed_

D.C. and Operating Characteristics

Ta = 070 ba P00, Vi = — 15V 26%, Ve = GND, tapey = 1anyy = 200 e, 1apo = 150 mee, wninss otherwise speciiid

Logie 0™ Is defined au the more positive volesge [V, Vi), Logsc "8 s delined as the maone negative woltag VL. Yot
SUPPLY CURRENT
= Ll
RODUCT | SYMABOL PARAMETER i ‘r"r:m max, | UMIT TEST CONDITIDNS
4001 Inmi AVERAGE SUPPLY CURRENT 15 30 mh T, = 269C
4007 ooy AVERAGE SUPPLY CURRENT 17 3 A | Ta=250C
4003 Inna AVERAGE SUPPLY CURRENT 50 BE mA_ | by = by = B lisec; T, = 2608
4004 o AVERAGE SUPPLY CURRENT E 40 mA | Ta=28°C
INPUT CHARACTERISTICS
00112030 | 1, IMPUT LEAKAGE CURRENT 10 A Vi = Voo
001727304 | ¥y, INPUT HIGH VOLTAGE 15 W3 | v
[ALL INPUTS EXCEPT CLOCKS]
4001 1AM | W, 12 INPUT LOW VOLT AGE ) -B5 v
[ALL INPUTS EXCEPT CLOCKS)
A0 | Ve CLOCK IMPUT LOW VOLTAGE Voo —134 v
A0 | Ve CLOCK INPUT HIGH YOLTAGE -1.5 03 W
A0 L 170 PING INPUT RESISTANCE 10 1B a6 K2 Ineemal inpur srbitar i3 optlenal
OUTPUT CHARACTERISTICS ] T
ADDi2N (1) DATA BUS DUTPUT LEAKAGE (1] A W, = 1V, Ghip disabied
B CLUARENT ouT g
200124 | Vo QUTPUT HIGH VOLTAGE 0 05 v Dvhing AODO S |l anly
A1 | Igyy DATA LINES SINKING. 0 8 mA =y
CURRENT “17 LEVEL Your
40012 laLs O OUTRUT LINES SINKING 25 5 LT T ———
| CURRENT, “'1™ LEVEL
4003 o PARALLEL OUT PING oE 10 mA | Vgur -0V ==
SINKING CURRENT, ™17 LEVEL
| 4003 i SERIAL OUT SINKING 10 20 mA - Oy
| o CURRENT, 1~ LEVEL ‘our
&004 oLy CALADM SINKING CURRENT 55 12 mA = O
“1= LEVEL Vour
A0d4d I ChA- Al LINES SINKING 25 a A = o
ks CURRENT =1~ LEVEL Your
40017214 Vg, DATA LINES, CM LINES, T e T T ] V| gy = 50084
SYNE OUTPUT LOW VOLTAGE
400142 1/0 OUTPUT LINES -12 =18 -B8 W I 5= 50 1A
‘oLz OUTPUT LOW VOLTAGE e
003 VoL a OUTRUT LOW VOLTAGE =11, =78 -85 v gz = 1A
T OUTPUT RESISTARCE 150 260 [T - —0BV
a8 DaATA LINES "0 LEVEL Vour
40012 [T OUTPUT RESISTARCE 1.7 18 KR | Wy = -05Y
i HO LINES "0 LEVEL
4003 Ao PARALLEL-OUT PINS QUTPUT #00 750 n Vou = 0.6
RESISTANCE "0 LEVEL
AT SERIAL OUT OUTPUT 650 1200 o Ut = 0B 2
1 Rows RESISTANCE “0° LEVEL ]_ua“
4004 R CR-ROM OUTPUT 20 600 0 = 0,5V
| ki AESISTANCE “0" LEVEL SOHY
4004 L CM-BAM LINES QUTPUT i B 1.8 K - .5V
t S RESISTANCE "0 LEVEL Your

(L] Typlos valuss are Tos T_ﬁ = 2520 andd Mominal Supply Vallage:,
(¥ 1T mosn-drwmrrineg Inpat apiion Is weed ""-JL = —B.5 Valis msximuem




Typical D.C. Characteristics

Ipp

BN

PORHEE SO SURAERT (i

Iy

POWER SLEPLY CUOEERT sl

Iy

DUTALT CURFENT {efii

POWER BUFFLY CURKENT
VE. TEMPERATURE
(2001}

| |
Tamy ™ oy = P00 mec |
Tums = T30 nax

T 1

/

W

0 Au
AWEIENT TEMPERATURE I"Cl

POMWER SUPPLY CUREENT
V5. TEMPERATURE
(20030

i & B0 an
AMEIENT TEMPLFATIEFE [T

QUTPUT CURBENT V5.
QUTPUT WOLTAGE
(9007, 42}

I_ | |
| Mg IS |

r.-.l-ﬂ:_. ~ o = g = 05 ramc
e app ™ Tl ez
1

|
SR |

-1 2 3 ] -h =H =7
CUTPUT WOLTAZE IVE

POVIER SUFFLY CURRENT
WE. TEMPERATURE

14002}
?1| . |
& Lo = Luiry * 080 i
2 \\ Faps ® T80
s ™ e L
E
o Vap 1G5
= \\
=
o
= 1
=
B
[
8 \\
= m e
£
g
=]
u
AFAIRERT TEFMSTHATUHL T
POWER SUPPLY CURREMNT
s TEMPERATURE
14m04)
-
= topm ™ Togy = Al roa
I_';; Lo = 150 mee
] "—"‘—-..____‘_‘_ I
| Vg, - —15.76¢
z
@
S n ‘-‘"‘H‘""‘-— ~ I
(5} I
%
S
£
=
2
I m =
[
2
23
B
AMESCNT TEMPERSTURL 1ME
OUTPUT CURREMT W5,
CQUTPUT VWOLTAGE
[anna)
14
- | Vopm-THaN
B ™ g™ Aewer
3
Fool
N
e
z \\
i}
b | —Tg2
N Q\-‘\\ 2
) ;
: [ |
2
|
- I
a 1 - 3 L -} =t -
OUTELT wEoTads W)




4001, 4002, 4004 A.C. Characteristics

T, = 0°C to +70°C; Vg = —15V £ 5%, Vi, = GND

HAM insruction wai fatckac by the CPU, and duaring Mg time if an SAC instruction was lerched by the CPLU
(Epin C on 4007 i wwed 1o ayynchrenoudy clear the output Dipdlops sssociated with the 10 Tises

PRODUCT | SYMBOL TEST SebMIT S | o CONDITIONS
4001/2/4 T CLOCK RISE AND
W FALL TIMES 0 50 | msec
Lopw CLOCK WIDTH 380 480 nsee
Lan CLOCK DELAY
1 FROM ¢, TO 4, 400 550 nsec
L CLOCK DELAY
L FROM ¢, TO ¢, 150 300 nsec
TA- |
i| Ly Elﬁ':ﬂEﬁiN WRITE 350 nsec :
: DATA-IN HOLD '
H TIME 40 nsec I
SET TIME FOR g
tos™ | DATA OUT, SYNC 0 o O BF (e avRe
CM-ROM, 2/ CM- e SOl piRtonsu G
RAM, ) LINES LD Rk ShHoN
| 50 pF for CM-RAM
HOLD TIME FOR I
t =
o4 | DATA OUT,SYNC, = | i
CM-ROM, CM-RAM;
LINES
RISE AND FALL .
"% | TIMES FOR DATA Sour " 200 PF for SYNG
OUT, SYNC, CM-ROM, 500 nsec 160 pF for CM-ROM
CM-RAMiLINES 50 pF for CM-RAM
4001/2 /O QUTPUT LIMNES
o i 600 | nsec |Co,p = 20 pF
L CM WRITE TIME as0 nNSeEc
i CM HOLD TIME 10 nsec
4001 1 1/ INPUT LINES
5
; SET TIME o yee
1 1/ INPUT LINES
i HOLD TIME 100 nsec
[E]
e I/0 OUTPUT LIMES
DELAY ON CLEAR 200 | msc | Coypr = 20 pF
MNOTES: VDwa our, S¥NG, CM-ROM, snd CM-RAM; Nren are clocked out with the ailing sdge of the &5 block
(ZH he CM-ROM and the sebectod CR-RAM, iires are abmays activabed during Ay time, They are alio activated durieg Mg tima iFan 10 ane



4001, 4002, 4004 Timing Diagram

Cutputs with loading conditions specified on & C. Characieristics table
1 { e
o =

- - -

= lam

i ({5 aF
s \_/7
s

FOH ™

DATHA BLES LINES
0p. Dy, D5, D5l o

oW
A0 OUTPUT LINES, 4001 |0 GUTPUT LINES |
o e

DATA CHLT

v
-

et 1y

= . |t 7
LM LINES 'ﬂ CM 1N f

Ji

by
_\ 4007 100 INPUT LINES /
== 1j

Vg —=| |=

4001 CLEAR LINE 1] \u 6y
5
001 140 DUTPUT LINES / ST

Typical Load Characteristics
SET TIME V5. QUTPUT CAPACITANCE

[DATA LINES FOR 4007, 4002, 4004 SET TIME VS, OUTPUT CAPACITANCE
E SYNC FOR 4004] (CP-ROM Q)
4y ] ] ] T T ja | | |
Yo ™ 380 mmc :
o ———1 I RS -lzr-u: — ng (RS ::‘m:
| o ebnders fogy 150 roas
soq |11 Tl 3 ha = tor = 80 mee
5 | Yoo 7 500 5 Vgp = -TBOy  ——
| LR
f L
5 E \ |
- - | |
& & »o i H""."-TA - |
| ] -1
- 0
| e
o ] 00 i ! | |
WO MO MM 400 MO B0R 00 OO ] 108 00 a0 09 B0 GO0

OUIPUT CAPACITARCE [pFi OUTPUT CAPACITANCE igF)




4003 A.C. Characteristics

T, = 0°C to 470°C; Vi, = —15 & 5%, Vo = GND

LIMIT
SYMBOL TEST (AL MAX, UNIT COMDITIONS
WL CPLOW WIDTH i 10,000 e
"WH CP HIGH WIDTH G oas (18 josse
tom CLOCK-ON TO DATA-DFF TIME 3 T
L] CPTODATA SET DELAY Mo (2 50 nEEC
Ly CP TO DATA OUT DELAY 750 1,750 nsec
Le] ENABLE T DATA QUT DELAY i nsec Cayr = 70 pF
[ CPTOSERIAL OUT DELAY 200 1,260 o Cour =20 gF
ROTES: [Tl can b any 1ime greater than 6 Laec,
M3ata can oeour price o P
4003 Timing Diagram
e — Ty
]
\- [ 1] i rl'
[=lL @ —EY [ e ——— = I — L
oy —] i
DATA IN . o -5V
== 'ou I
[y

CATA OUT !l o
Q)

a7
EMABLE -5
IE1 + i
SERIAL OUT
-
Capacitance
f=1MHz; V, =0V; T, = 25°C ; Unmeasured Pins Grounded.,
LIMIT ipFl LIMIT ipFh
PRODUCT | BYMBOL TEST TYP, MUAN, PRODUCT | SYMEOL TEST TYP. AN,
4001021304 | Gy Pyt 5 7] 400214 Coy DATA BUS 6.5 10
| [ CAPACITANCE WO LINES
: CAPACITANCE
s0qiiz | Cay | crock meuT 8 15
| CAPACITANCE 4001 Cha DATA BUS 9.5 15
110 LINES
4004 Cag CLOCK INFUT 4 an CaPACITANCE
Il CAPACITANCE

NOTE (1) Refors to all

sl pline excipt ks bui 1D and -ﬁ1 and l,‘t;,




Packaging Information
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U. 5 REGIONAL SALES OFFICES

Ordering Information

{1

(2

]|

The 4004 (CPU) is available in ceramic only
and should be ordered as C4004.

The 4001 (ROM), 4002 (RAM) and 4003
ISR] are presently available off the shelf in
plastic only. These devices can be ordered in
ceramic on special request. Standard devices
should be ordered as follows:

PAROT
P4002-1

PA002-2
P4a003

Mazk Programming of the 4007

The custom patterns, chip numbers and 1/0
optioens {including inverting and non-inverting
inputs or outputs and on-chip resistor con-
mected to either Vpp or Mg ) must be specified
on a truth table for each 4301 ordered. Blank
custem truth tables are available upon request
from Intel.

Plastic Package
{Metal Option #1]- Plastic Package
{Metal Option =2}- Plastic Pack age
Plastic Package

Williarm T, O°Brien, 17411 Irvine Blwd., Suite J

{714) 838-1126

Califarnia Tustin, 92680
Minnesota - Minneapolis, 55435
Mewr Jersay Florham Park, 07932

Mick Carrier, 4004 W, 78th St,
(612} 927-4547
John Lizzio, 26 Columbia Turnpike, Room 106

1201) 822-0044

INTEL JAPARN
Parkside Flat Bldg.
Mo, 4-2-2, Sendagaya
Shibuya-Ku
03-403-4747

Telex: 26364

ORIENT SALES OFFICE
Japan Tokya 161

EUROPEAN SALES OFFICE
Belgium

INTEL CORP.

216 Avenue Louise
Bruxelles 1050, Belgium
Phone: 492003

Telex: 21060

Bruxelles

INTEL CORP. 30686 Bowers Avenue, Santa Clara, California 95051 « (408} 246-7501



