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The 4004 is fabricated with P-ch8nnel silicon pie MOS technology.
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4004

Pin Description

00-0,
BIDIRECTIONAL DATA BUS. Alladdr..1nd dau CM.ROM output. This is the ROM selection signal

from pr~m memory.

,.RESET
RESET 

Ind index regilt'", RESET must be Ipplied for 64
clock cycles (8 mKhine cyclesl.

CM.AAMQ - CM.AAM3

-,- -2

Va

VooSYNC
SYNC OUtput. SyndvoniUtion lignel ~WIt8d by
the iJf~r and - to the ROM Ind RAM chips.
It indic8t8 the beginning of an instruction cycle.

2



4004

Instruction Set Format

Maine Instructions

. 1 word instruction - 8-bits requiring 8 clod< periods (instruction cycle).

. 2 word instruction - 16-bits requiring 16 clock periods (2 instruction cycles).

operation code. The lower 4-bits is the OPA field containing the modifier. For two word instructions,
the second word contains address information or data.

times respectively.

I. --,~ cnl.l
0, 0, 0, ~ 0, 0, 0, ~

1.1.1.1.1.'.'.'.j- ~.

~ -~- CYCLI
OJ 0, 0, De 0, OJ 0, De

1-'-1-1-'-'-'-'-]- -DJ DJ D. ~ DJ DJ D. ~

1-1-1-1-1-1-1-1-1- ..
. . I . I . I - I -. -IS I I _I_I. I ~~._. I

0.
I - I 8 I 8 I - I ~::~5:::J-- ~IGISTI- - . 8. -..

I 8 I 8 I - I - 17~~~:- ':':18 IGIST' A'- 8 8 - - _I.

I . , . I . 
.8,8181-10 0 '001

. . I . I . I . I CC*OI'I~ .. . I . I . I . I c. c. c. c..
,.

OR

I . I . I . I . 1 :O-:;:"~I;'~~I. ~'GIS".. . .. 

1 . I . I . I . 17.A~r.:.. ~A;-I. -'GII1'- ~AI- . . .. A~'.-

I "00\1 A_I. I .-- ~I. I

Table I. ~i,. IMtnlCtion Form8t

and Accumulator Group Instructions

identifies the operation to be performed. Table II illustrates the contents of each 4.bit field.

~o,"~Dto,D, ~

1-1-1-1-1-1-1-\-)
.-~.~T~I'I'I'I.I~t~I~I~1

l_f.~T~I'I'I'I'I~I~I-I~1

_. IITMI. A""'~ A -,~

T'" II. 110 and A-..,Ia.. Group I..tructen F.nwu
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4004

4004 I nstruction Set
BASIC INSTRUCTIONS 2 Word Instructions)

c.- It It 0, De It 0. D, De
00 NOP 0000 0000 NoOO8flt~n

Jump to ROM address A, I., A, A,. A, A, A, A. (WIIfIII tile ~
1 . . JCN a a a 1 c, 
. - A, A. A. A. A. At A. A. IS tr... otIWw.. go to till nul .,str~*'

. . 

fttcII mrKI from N)M s.Id contl- pp klcaal MR
I".~" cycle

. J~ 0' 0 0 A, As As A. Jump unCOfdlGIIIl1O N)M ~ As A, A, A, A, A, A. A.
. . As At As A. A. A. A. A. A. A, A. A..

As As A. A, Jump 10 S~utMIe N)M ~ A. A, A, A, A, A, A, A,

. ,Nt 0 1 1 0 A A A A 11ICr1rllln1 conlin- of reo.., MRA
. 0 1 1 1 A A A A IIICr-"-'t CO"'-'ls 01 ,.,.,. MAR Go ~ ROM Iddrns A, A, A, A,

.. SZ As As A. As A.A A,A A.A.A.A,(~u.S8'-N)MNcont_s~ISZ,"S1'~1OrI1. ' -. -.. d mull.. O. 0 00 ~ lilt nut Wlstr~D" 
. ADO '0 0 0 A A A A Add ~1nII of rIIlSW MAA ~ KC~1II8r .If! ~'Y

. . 

D. 1 1 0 1 D D D D LOad dati DODO 10 ccu".-.
Fa ClI 1 1 1 1 0 0 0 0 CIt8' DotII (Accwn.--r and c.ry)

(Accu"" aIId Clrry)

- - -

FC .., 1 1 1 1 1 100 ~.,-. r...1Su.~ott_CIIN"~I.. - - - - - - - 0.. out Of ... *' to 

Fa oa. 1111 1101

.



4004

.001/.002/.008/.009/.289

Send '1OIS1,r control Send the Iddress (contents ot tn..
2 - SAC 0 0 1 0 R R R 1 ',gIst" pal' RRR) to ROM and RAM at x, and X,lmt In 'lie

Instruct~n cyCle

caIM,"ts 01 I" ICwmulitOf 111O I'" prevIOuSly ..ctld
RAM Ou1put POfI (Output llftlSI

Wrltt Ifte contents 01 I" accumuillor Into I" pltW1OUSIy ..ctld
EJ WPM 1 1 1 0 0 0 1 1 IIaW Dytl Of rUdlwrlti prOGram memory tultd

wltll 4008/4009 or 42" 011.,1

Write till ~","'I of IlIIlCcumUlator Into 1111 prevIOusly SI~~
RAM aitul ctllrlCtl' 11 1 1 0 0 1 0 1

Write 'III contents 0' ,~. Iccumuiltor Into 'III prevIOusly ndld
RAM slltuS c~lrldef J-3 1 1 1 0 a t t ,

Reid llIe Pf~~USIy sa_clld RAM ma., memory C""actl' Into
llIe accum.-ator1 1 1 0 1 0 0 1

,.EA ADA 1 1 1 0 1 0 1 0 Ae~ tIle contents 01 Iftl preVIOusly Sl8C11d AOM ,nout 00f11llto
lilt lCCum~tor (1/0 lfAls)

EC RDO 1 I 1 0 1 1 0 0 Aud tIle "IVGUSIy selected RAM 51lluS cllirlcler 0 Inlo
Kcurnuillor

Reid tfte "I¥tOUSty SI~ed RAM stilUS cftlrldlr 3 Into
JccumvlllOf

EF AD3 1 1 1 0 t t t 1
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4004 Instruction Code

... MM888ic
00 -
01 -
02 -
03 -
04 -

.. INt.

70 III 0
71 III 1
n III 2
73 III 3
74 III 4
75 III 5
78 III 1
n III 7
J1 ISZ .
71 III t

Ha

C1 BBL

C2 BIL
C3 BIL
C4 BIL
C5 IlL
C6 BIL
C7 BIL
C8 III
Ct IlL
CA BIL
CI III
CC IlL

CE IlL

CF BIL

02 LDM

03 LDM

D6 LDM

DI LDM

D9 LDM

DI LDM

00 LDM

DE LDM

EI saM

EI ADM

EE A02

F1 CLC

F2 lAC

F4 CMA

F1 TCC

FI TCI

0
1
2
3
-
5

80 ADD 0
81 ADD 1
82 ADD 2
83 ADD 3
84 ADD 4
85 ADD 5
86 ADD 6
11 ADD 1
88 ADD 8
81 ADD I
SA ADD 10
8B ADD 11
IC ADD 12
80 ADD 13

Second he.
die;' is p.'
of jump
Iddr...

2
3
4

5

6
7

.

9

10
11

12

13
14

15

CHaO
CN-lllroJNT
CN-2 II. JC
CN-3

CN-S

CN-.

CN-]
CN-,
CN-' 11m JT
CN-IOl4soJNC

tN-11
CN-12 II. JNZ
tN-13

tN-14
CN-IS
0
0
2
2
4
4
.
I,,
10
10
12
12
14
14
.
0
2
2
4
4
.
.
,
.

10
10
12
12
14
16

,.
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4004

Absolute Maximum Ratings.

Ambient Temperature Under Bi..
Stor.98 Temper.Cure ...
Input Volt.~ .nd Supply V04gge

PowerOlaaip.tion

. . .. O.C to 7D-C
-SS.C to + SI,_- 1Ilol8 I..,.. u..-, "A08o1uf. AIe.,mum R81'1t98

",., u- P8'_1 ~.,. 10 ". WwC. TII..". 11- 'eI""
on" .nd Ivnel~" 0pe0'.'1On 0' ". _c. ., 11Iu. or ." or,.,
cOftdil- 111088 IndIC.,.. In '" ~"8f_8/ IKIIOftI 0' 111"
1PK",cal.. II not ""pi'"

+O.5V 

D.C. and Operating Characteristics

~L Y CURRENT

INPUT CHARACTERISTICS

ILl IAA

v
v
v
v

-
v

Input H9' Vol~ (ExC8P( Clocks) \\1-1.5

Input Low Vol~ Clock,

0

~+.3

~5.5

"-+.3 !

"--13.4

OUTPUT CHARACTERISTICS

It.a 10 ~UT-12V

Cll*iunm Lo.t

~"'-

~-,,-
~"'-
~ -o.5mA

~.,,--.5V
~.Va-.5V
~.,,--.5V

Ou~t H9t Volt8g8 Va-.5V
8

8.5

2.5

"s-12

"'-
15
12
.

IIA
v

CM-ROM Sinki.. a.rent
CM-RAM Sinti,.. c..rem

SYNC
150

3a

1.1CM-RAM OutPUt Rni~. Data Lirw "0" l8¥8I

CAPACITANCE

008c..-it8'8 14

7

pF

pF

v.,-v.

v.,-v.

D8t8 Ius c..-cn--
pF-

I pF

c.
Cae

Ou'PItClP8Cl'Ufa
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4004

Typical D.C. Characteristics

VS TE_~ATU~E

Voo -II'IV

~i~l=__- -,.av ,.--
...

20 0 20 . . .
A.IINT TI_I~AT~I ra

.

'""

A.C. Characteristics
to 70°C. Vss-VoD = 15V ~5% ,.

Typ.

Unit Tilt Co~ition.P.rame'.,
Min.

1.35

Max.

2.0

50
50

Clock Per iod

Clock Ai. Time

38)

400

100
20

Clock Width

Clock DeI8Y., to.2

Clock Del8Y ~ to.,

150Bus Hokj TifM Owing ~.X1 Ind
Ind X2-X3 Transitk»n.

nl

'oS12! 0Set Tinw (Refll'~) ns

o.u LiNt

Dlta Lirws

Dat..out Hold Tinw

93)
700
93)
93)
93J

CoUT8
SKJpF D8t8 L8n8I
2CIJpF D8u u.-41

SKJpFSYNC
,~ 
~ CM-RAM
CQUT-2OpF

ns

50toH

2. T ACC is D8t8 Iu.. SYNC 8td C~ift8 OUtput -- tw.. ,..~ to - ~ nil.. wftdl dock. ~ II_~. toS i. ..

3. All MCs..4O « , ,;;;t. _dlln8¥ It_" ~ioft or data . tit. 4OOt 8t M2 end X2 ~. -- 8 f... -- IIfttW ..

4. CoATA 
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