














































































































































































































































































































































































































































































































































































































































































































































































































































































































® CONDITIONAL INSTRUCTION CLOCK PERIODS

Table 30 indicates the number of clock periods required for
the conditional instructions. The number of bus read and write
cycles is indicated in parenthesis as: (R/W). The number of
clock periods plus the number of read and write cycles must be
added to those of the effective address calculation where
indicated.

® JMP, JSR, LEA, PEA, MOVEM INSTRUCTION CLOCK
PERIODS
Table 31 indicates the number of clock periods required for
the jump, jump to subroutine, load effective address, push
effective address, and move multiple registers instructions. The
number of bus read and write cycles is shown in parenthesis as:

R®R/W).

HD68000

® MULTI-PRECISION INSTRUCTION CLOCK PERIODS
Table 32 indicates the number of clock periods for the
multi-precision instructions. The number of clock periods
includes the time to fetch both operands, perform the opera-
tions, store the results, and read the next instructions. The
number of read and write cycles is shown in parenthesis as:

W).
In Table 32, the headings have the following meanings: Dn =
data register operand and M = memory operand.

® MISCELLANEOUS INSTRUCTION CLOCK PERIODS

Table 33 indicates the number of clock periods for the
following miscellaneous instructions. The number of bus read
and write cycles is shown in parenthesis as: (R/W). The number
of clock periods plus the number of read and write cycles must
be added to those of the effective address calculation where
indicated.

Table 30 Conditional Instruction Clock Periods

Instruction Displacement TrapT%rkI:rr‘anch Traz:;g;::ch
B Byte 10 (1/0) 8 (1/0)
ce Word 10 (1/0) 12 (2/0)
BRA Byte 10 (1/0) -
Word 10 (1/0) -
BSR Byte 20(2/2) -
Word 20 (2/2) -
CC true - 12 (2/0)
DBcc
CC false 10 (2/0) 14 (3/0)
CHK - 43 (5/3)+* 8 (1/0)+
TRAP - 37 (4/3) -
TRAPV - 37 (5/3) 4 (1/0)
+  Add effective address catculation time
* Indicates maximum value
Table 31 JMP, JSR, LEA, PEA, MOVEM Instruction Clock Periods
Instruction Size An@ An@+ An@- An@(d) | An@(d,ix)*] xxx.W xxx. L PC@(d) | PC@(d,ix)*
JmP - 8 (2/0) = — 10{2/0)| 14(3/0) | 10(2/0) | 12(3/0) | 10 (2/0)| 14 (3/0)
JSR - 18 (2/2) - — 20 (2/2) | 24 (2/2) | 20(2/2) | 22(3/2) | 20(2/2)|{ 24 (2/2)
LEA - 4 (1/0) - = 8(2/0)| 12(2/0) 8(2/0) | 12 (3/0) 8(2/0)| 12(2/0)
PEA - 14 (1/2) - = 181(2/2)| 22(2/2) | 18(2/2) | 22(3/2) | 18(2/2)] 22(2/2)
12+4n 12+ 4n - 16 +4n 18+4n | 16+4n 20+4n | 16 +4n 18 +4n
MOVEM | Word 3+n/0) | (3+n/0) - (4+n/0)| (4+n/0) | (4+n/0) | (5+n/0) | (4+n/O)| (4+n/0)
M- R Long 12+ 8n 12+ 8n - 16+ 8n 18 +8n 16+ 8n 20 + 8n 16 + 8n 18+ 8n
(3+2n/0) | (3+2n/0) - (4+2n/0} | (4+2n/0) | (4+2n/0) | (6+2n/0) | (4+2n/0)| (4+2n/0)
8 +5n - 8 + 6n 12+ 6n 14 + 5n 12 +5n 16 +5n - -
MOVEM | Word (2/n) - (2/n) (3/n) (3/n) (3/n) (4/n) - -
Ro>M Long 8+ 10n - 8+ 10n 12+10n} 14 +10n 12+10n 16+10n - -
(2/2n) - {2/2n) (3/2n) (3/2n) (3/2n) {4/2n) - -

n is the number of registers to move

* is the size of the index register (ix) does not affect the instruction’s execution time.
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Table 32 Multi-Precision Instruction Clock Periods

Instruction Size op Dn, Dn op M, M
Byte, Word 4 (1/0) 19 (3/1)
ADDX Long 8 (1/0) 32(5/2)
Byte, Word - 12 (3/0)
CMPM long - 20 (5/0)
Byte, Word 4 (1/0) 19 (3/1)
Susx Long 8 (1/0) 32(5/2)
ABCD Byte 6 (1/0) 19 (3/1)
SBCD Byte 6 (1/0) 19 (3/1)
Table 33 Miscellaneous Instruction Clock Periods
Instruction Size Register Memory Register > Memory Memory — Register
MOVE from SR - 6 (1/0) 9 (1/1)+ - -
MOVE to CCR -~ 12 (2/0) 12 (2/0) + - -
MOVE to SR — 12 (2/0) 12 (2/0)+ - -
MOVEP Word - - 18 (2/2) 16 (4/0)
Long - - 28 (2/4) 24 (6/0)
EXG -~ 6 (1/0) - - -
EXT Word 4 (1/0) - - =
Long 4 (1/0) - - -
LINK - 18 (2/2) — - —
MOVE from USP -~ 4 (1/0) - - =
MOVE to USP - 4 (1/0) -~ - -
NOP - 4 (1/0) - - -
RESET - 132 (1/0) — — —
RTE - 20 (5/0) - - _
RTR — 20 (5/0) — - _
RTS — 16 (4/0) - - -
STOP - 4 (0/0) - - -
SWAP - 4 (1/0) — — -
UNLK - 12 (3/0) - - -
‘+  Add effective address calculation time
e EXCEPTION PROCESSING CLOCK PERIODS Table 34 Exception Processing Clock Periods
Table 34 indicates the number of clock periods for exception -
processing. The number of clock periods includes the time for Exception Periods
all stacking, the vector fetch, and the fetch of the first Address Error 57 (4/7)
instruction of the handler routine. The number of bus read and Bus Error 57 (4/7)
write cycles is shown in parenthesis as: (R/W). Interrupt 27 (5/3)
llegal Instruction 37 (4/3)
Privileged Instruction 37 (4/3)
Trace 37 (4/3)
* The interrupt acknowledge bus cycle is assumed to take four external

clock periods.

HITACHI reserves the right- to make changes to any products herein to improve functioning or design. Although
the information in this document has been carefully reviewed and is believed to be reliable, HITACHI does not
assume any liability arising out of the application or use of any product or circuit described herein, neither does
it convey any license under its patent rights nor the rights of others.
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PACKAGE INFORMATION

Packages are classified into 3 types; duai-in-line plastic, dualin-
line ceramic (glass-sealed) and dual-in-line ceramic (with lid),
according to the quality of material used for packaging.

Type

Function

Package*

Pin No.

[¢]
*
*

HD6800

HD68AO0
HD68BO0

Micro Processing Unit

40

HD6802S

Microprocessor with Clock and RAM

40

HD6809

HD68A0O9
HD68BO9

8/16 Bit Micro Processing Unit

40

HD6821

HD68A21

HD68B21

Peripheral Interface Adapter

40

O[0O|0|0|0|0] O|0|0O|0O

O|O|0|0l01 0} O0|0|0|0O |o

HD6840

HD68A40 |
HD68B40

Programmable Timer Module

40

(@]

o

HD6850

HD68A50 |

Asynchronous Communications Interface Adapter

24

HD6852

HD68A52 |

Synchronous Serial Data Adapter

24

HD6846

Combination ROM 1/0 Timer

40

HD6843S

HD68A43S

Floppy Disk Controller

40

HD6844

HD68A44

Direct Memory Access Controller

40

HD6845

HD68A45

HD68B45

CRT Controller

40

OlO 0|00 |00 |0O|O|O|0O]|C

HD46508

HD46508-1

Analog Data Acquisition Unit

40

OlO|0ojOlOl0C|O|OIO0I0|0|0O|O|0O

HD68000-4 |
HD68000-6

HD68000-8

16/32 Bit Microprocessor

64

O-std.

HD68450-4

HD68450-6

HD68450-8

16 Bit Direct Memory Access Controller

64

O-std.

* The package codes of C, G and P are applied to the package materials as follows.

C; Ceramic with Lid

G; Glass — Sealed Ceramic

P; Plastic

** Special Order Only
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® DUAL-IN-LINE CERAMIC {with Lid)

DC-24

(Dimensions in mm)

DC-40

R istya

o 15.24 =l

(Dimensions in mm)

® DUAL-IN-LINE CERAMIC (Glass-sealed)

DG-16

nnnnﬂn
A
AN
73005 cwmar

DG-16A

0~ 0.20~0.38
(Dimensions in mm) o e (Dimensions in mm)
¢ DUAL-IN-LINE PLASTIC
DP-16 DP-24
P v
.
! e § :
it 5 | |E;
i : '
By ok, ~
I . §
e 3
e :
s 8 v
VR I |

(Dimensions in mm)

(Dimensions in mm)

- e
P v
! 2
i o H
H '
£ '
Hd ,
£
3
e
05tme,
Tmas” 254min
- s -
@ o3
01500
o

(Dimensions in mm)

(Dimensions in mm)




HMCS6800 FAMILY INSTRUCTIONS

® ACCUMULATOR AND MEMORY OPERATIONS

HD6801

nggggg HD6803 HD68OS HD6809
. . olean/Arithmetic w Holw
Operations Mnemonic Bo Ope/ration al5lxle g al5lxle % a5 xlo E ol5lxla § E
SIRIBIEIZ(SIE|R|812|2(3|3|5(8(E12|5 (2|8 |8|Ekazg|S
s(5|2|5|2|8(5|5/2|%|5|82|5|2|8(2|8 |35 2|8pE2 R
Add ADDA A+M-—>A Oo|0|0|0O Oj0|0|{0 o|0O|O|0O O}l0|0|O|0
) ADDB B+M-—+B O[O0|0O|O O|0|0O|0 o|ofo|o|0C
Add Double ADDD A:B +M:M+1 > A:B Oo|0o|0|0 O|0|0|0O|0
Add Accumulators| ABA A+B —~A o [e]
Add with Carry ADCA A+M+C-A ojolojo 0j0|0|0 O|0|0|0O o|O0|o|0o]O
' ADCB B+M+C—B o|0|0|0 O]0|0|0 O[O0 |O0|0O
Subtract SUBA A-M—=A Ofo|0|0 O|0|0|0 O|0|0O|0 O|0|0[|0|0
suBB B-M-—+B [eRNeRYeR o] O{0|0|0 0|0)|0|0)|0
Subtract Double SuBD A:B -M:M+1—>A:B o|o(0O|0 Oj{0|0|0O |0
Suby e mulators | SBA A-B—~A ° o
Subtract with SBCA A~-M-C—-M o|Oo|O|0 oj{0o|0|0 o|oloc|o o|olojo |0
Carry SBCB B-M-C—M olo]ofo olo]ofo olofofofo
Muitiply MUL AxB—A:B (e} [s]
Decimal Adjust A DAA Decimal Adjust Accumulator [0} O (o]
INC M+1->M [elFe} o0 o|0 Oo|Cc|0O|0
Increment INCA A+1->A o (e] [¢] O
INCB B+1—>B o (o] (¢}
Decrement DEC M-1->M [e2 K6} o0 [oKe) O|0|0|0
DECA A-1-A [e] O o @]
DECB B-1-B o o O
Clear CLR 0—-M (o2 e [el¥e] [eXNe} o|o|o|O
CLRA 0—->A (e] ¢} o o
CLRB 0-»B o o o
Compare CMPA A-M O}l0|0|0 10|00 O|0|0l0 olo|o|o|0o
CMPB B-M o|Oo[0]|0 O|0|0|0 O|O0|0|0O |0
Compare Double CMPD A:B - M:M+1 ojo|of0o]O
comp%gegumulat03 CBA A-B ° ©
Test'Zeroor TST M -00 o0 O|0 (el e] ojo|ofo
Minus TSTA | A-00 o ) o 5
TSTB B -00 [¢] [¢] o]
And ANDA AsM—-A Ol0j0O|0O OjO0|0|0 Ol0|0O|0O o|C|O|0O|0O
ANDB BeM—>B O{0|0|0 o|o|olOo O|0|0j0|0
Or ORAA | A+M=a olo olo|o olo|olo olo|o
ORAB | B+m-B olo olo olojo|o
Exclusive Or EORA AD M- A o|o|Oo|0 [e2¥eRRoRYe] ojcjojo [eXNelNelNeR 0]
EORB B®M-8B Ooj{0|O|0O O|0|0;0 O|O0|0O|O|0O
Complement 1's COM M-m O|0 Oo|0O [oXNe} OolO|O}0
COMA A->A o ] o) o)
COMB BB o [¢] o
Complement.2's NEG 00 ~M—>M olo olo olo olololo
(Negate) NEGA 00-A—A o) o o
NEGB 00-B—B (o) o
Bit Test BITA A+M 010|010 O|O0|0(0 [eXfelielKe] O|0|0]0Il0
BITB B-M O|0j0|0 Oj0|0|0 O|0(0|O0(0
Bit Clear BCLRn | 0— M« Bit (n) o
Bit Set BSET n 1~ M- Bit (n) o
SEX Sign Extend B into A o)
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Hibego2 HD6803 HD6805 HD8B09
Operations Mnemonic Arithrrazgtc:::e?)'geration - g - g - g N = g
elolx|2] |E|alo|x|2| |E(21o|X%|2|,IE|8le!xiS| ¥ ,|E
SIBEZISIEEEEIRISIEIEAE D SIELY ELgR|S
HEAHMEEHBRERNEHEBEENEHEEHEER =HI
Load [oAA I Moa olololo olololo o|o|o|o ololololo
'cgg\a M- B ololo|o o o olo|ololo
LDD M:M+1 > A:B (e} of(o|jo|0o|0O
Store S.T.QA A-M ololo olo|o olo|o|o
STAB | 5. ololo o olojo|o
STD A:B— M:M+1 o] o|0f0}j0
Transfer TFR Register 1 — Register 2 [e]
TAB A—B o [e]
TBA B —->A (@] (e}
Exchange EXG Register 1 — Register 2 o
Push Data PSHA A->Ms S-1—-S§ o (@)
PSHB B—+Ms S-1—8 O o
PSHS Registers >Ms S—~n—S§ [e]
PSHU Registers - Mu U—n—U [e]
Pull Data PULA Ms—+A S+1-8 [e] [e]
PULB Ms-+B S+1-S e] e}
PULS Ms — Registers S+n-—§ o]
PULU Mu — Registers U+n—-U O
Shift Left ASL M — olo ojo olo o|ojol|o
Arithmetic ASLA A D_“]’ _'—l"l‘_O o o o i o
ASLB B C MsB LSB o o) o
ASLD A:B (o]
Shift Right ASR M - o|o ofo oo ololo|o
Arithmetic ASRA A } E‘[L —l ]"H ° ° o o
ASRB B MSB LSB C (@] e} [¢]
Shift Right LSR M 0|0 0|0 olo ojololo
Logical LSRA | A J b— o o o o
o= T1-0
LSRB B o] o] O
LSRD A:B Ms8 LSB C 5
Rotate Left ROL M OO0 o|0 O|0 O|0|0j|0
ROLA A ]L_- | [ ] o o) o) o
ROLB B8 C MSB LSB @] o) o
Rotate Right ROR M o|o 0|0 o|o o|ojo|o
RORA | A }E ST j] o o o o
RORB | B C MsB LSB o o o
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® JUMP AND BRANCH INSTRUCTIONS

HD6800 HD6801
HD68O2 HD6803 HD68O5 HD6809
Operations Mnemonic Branch Test w w w 5w
= a > alk a 2lplE a 2(qlk al @ >
885245111852_15”8&245”862E_u%
SicjolEla Slejolt|a EmD;a S rjaltlkga
HEHERNEBEHEENEEEEEREEEEEREEE
Branch if Carry - BCC C=0 [e} [e] (@] [e]
Clear LBCC 5
Branch if Carry BCS c=1 [e] [¢] [e] [e]
Set LBCS o
Branch BEQ Z=0 o) [©) [e] [e]
if = Zero LBEQ °
Branch if Not BNE Z+#0 [0) O o o
Equal Zero LBNE ] °
Branch BGE N®V =0 e o o
if Z Zero LBGE o
Branch BGT Z+(IN®V)I=0 (e] [¢] o}
if > Zero LBGT °
Branch BLT NOV =1 | o 1ol ] o
if < Zero LBLT O
Branch BLE Z+IN@V) =1 o| | o o
if < Zero LBLE o
Branch BHI C+Z2=0 @] [e] o] o
if Higher LBH! °
Branch BLS C+zZ=1 [¢] (o] o o
if Lower or Same [ 5 ¢ [¢)
Branch BPL N=0 [e] [¢] [e] o]
if Plus LBPL °
Bl:ancl:l BMI N=1 o [e] o] e]
if Minus LBMI 5
Branch BVvVC V=0 o (¢] e}
if overflow Clear LBVC o
Branch BVS V=1 Q [0} [¢]
if Overflow Set LBVS [e]
Branch if Half _ R
Carry Clear BHCC H=0 o
Branch if Half _
Carry Set BHCS . H=1 1 o
Branch if Interrup -
Mask Clear BMC I=0 ©
Branch if Interrupt -
Mask Set BMS =1 ©
Branch if Interrupt _
Line High BIH INT =1 o]
Branch if interrupt _
Line Low BIL INT=0 o
Branch if Bit n of _
M Clear BRCLR n| M(n)=0 o
Branch if Bitn of -
M Set BRSET n| M(n)=1
Branch Always BRA O (¢] (o]
LBRA (e}
Branch Never BRN [e) (0] [e]
LBRN o
Branch to BSR (e} [¢] @] ]
Subroutine LBSR °
Jump JMP O] O O] O O] O| O O|0C|0] O

(to be continued)

300



HD6800 HD6801
HD6802 HD6803 HDE8O5 HDE80o
Operations Mnemonic Branch Test w w w b |w
- o > I 2 - o > = w 2
Slolx|2|.I5|8|]%|2] |5 |8 8|%|2| . |5I8|8) 5|2 8 |5
HEREMNEBHEEEPEEHAEREBEHENEEEERENEREE
Jump to
Subroutine JSR (el e} [eaKel e [eX{eR{e] [e]XeR Kol Ne)
Return from
Subroutine RTS ° o o
No Operation NOP [e} (0] [e}
Software SWI [e] o [e] o
Interrupt SWI2 5
SwWi3 [}
Return from -
Interrupt RTI o © ° ©
Wait WAL
CwWAl o}
Synchronize to
Interrupt SYNC
= |INDEX REGISTER AND STACK POINTER INSTRUCTIONS
HD6800 HD6801 H HD6809
HD6802 HD6803 D685
. . Boolean/ I
Operations Mnemonic Arithmetic Operation - a “>‘ alkE o S ol a g alk o 8 g
SBﬁZJFWBEZJ"WSEEZ_JFWSﬁZ =L
smg;o.flEmngn.éimo';méigo’;;naé
HEHEHRBAEEHBRHEEERENEEBEENERL:
Increment INX X+1-+X o o o
Decrement DEX X-1->X o o] ~ o
ADD with B ABX B+X—=X o] (@]
Clear CLRX 00— X o
Negate NEGX 00-X-—-X [¢]
Complement 1's COMX FF-X— X o)
Shift Left ASLX
Arithmetic g«[l:::g;—o o
C MSB LS8
Shift Right ASRX :
Arithmetic "’Q (o]
Shift Right Logical| LSRX )
o — :
Rotate Left ROLX
° N | :
Cc L
Rotate Right RORX m
> ]
Test TSTX X - 00 o
Compare CPX .
CMPX X - M:M+1 [eXReRRelNe] 0|0|0j0 0|0/ 0|0 0j0]0|0|0
CMPY Y - M:M+1 0{0|0|0O}|0
Load LDX M:M+1 = X {000 [edNelRelNe] 0|0;0l0 [eNelRelNel o)
LDY MM+ - Y o|o|0o|0o|0
Store STX X - M:M+1 [eXNelye] [e]NelNe) (o] el Ne) ojo|o|0o
STY Y = M:M+1 . -+ o|o|ojo
Load effective LEAX Effective address > X - [)
Address LEAY | Effective address— Y o
Push PSHX X - Ms o
Pull PULX Ms— X o

{to be continued)
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Transfer X, A TAX A->X e}
TXA X—=A o
Transfer X, S TSX S X [e} [e]
TXS X—>$8 o o
Increment INS S+1-8§ (e} [¢]
Decrement DES S-1-8§ o o
Reset RSP $7F ~ S e}
Compare CMPS S-M: M+ O|0O|0|0O|O
CMPU U-M: MH O|O0|0|0|0O
Load LDS M:M+1-8 o|0|0| O o|o|ol0o o|olojo|o
LDU M:M+1->U o|o|olo|o
Store STS S— M :M+1 [eXEelRe] Ooro|o O|{0j0o|0o
STU U—M: M+1 [ olo|olo
Load effective LEAS Effective Address - S o
Address LEAU | Effective Address— U 0
® CONDITION CODE REGISTER INSTRUCTIONS
Hoegoo Hpesot HD6805 HD6809
Operations Mnemonic Boolean Operation w w w S w
A EREE R HERREFREERE
HHEHBEHE SRR HEEREEEEE R =
slolsfwislc|T| oS lw S |c| S0l jw|= | i a|S|lwlwidsix
Clear Carry CLC 0-C o o [¢]
Clear InterruptMask| CLI 01 o e} o
Clear InterruptMask| CLV 0-V o o ©
Set Carry SEC 1-C o o o]
Set InterruptMask SEI 11 [e] (@] o
Set Overflow SEV 1>V o o
Transfer A, CC TAP A—>CC o o
TPA CC— A o} o
And CC ANDCC CC ¢« imm— CC o
Or cC ORCC CC+imm~ CC o
LEGEND
A Accumulator A H Half Carry from 3 bit
B Accumulator B | Interrupt Mask '
X Index Register N Negative
Y Index Register (6809 only) z Zero
S Stack Pointer \ Overflow
U User Stack Pointer (6809 only) C Carry Bit from 7 bit
- Transfer into MSB Most Signification bit
+ Arithmetic Plus LSB Least Signification bit
- Arithmetic Minus IMMED Immediate
. Boolean AND DIRECT Direct
+ Boolean Inclusive OR INDEX Indexed
@ Boolean Exclusive OR EXTND. Exténded
: Connection Area EXT INDIRECT Extended indirect
M Complement of M IMPL Inplied (Inherent, Accumulator)
Ms  Stack area pointed by S. RELATIVE Relative
Mu  Stack area pointed by U.
CC  Condition Code Register
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MEMORIES

= MOS MEMORIES

® SELECTION GUIDE TO MOS RAMs

. Access Cycle Supply Power .
o I B e P W Rl o s S
max. min, ) (mW) PinNe. | C | G| P
HM472114A-1 150 150 . b
HM472114A-2 NMOS 1024 x 4 200 200 +5 200 18 ° ® | 2114L-2
HM472114-3 300 300 3 e | 2114L-3
HM4721144 450 450 L] e | 2114L4
HMA4334-3 300 460 L] HM-6514
CMOS 1024x 4 +5 20 18
HM43344 450 640 °
HM6148 70 70 [} 2148
4k-bit HM6148-6 cMOos 1024 % 4 85 85 +5 200 18 . 21486
HM6E148L 70 70 L4
HM6148L-6 85 85 hd
Static HMA4315 CMOS 4096 X 1 450 640 +5 20 18 .
HM6147 70 70 . e | 2147
HM6147-3 55 55 . e | 21473
CMOS 4096 X 1 +5 75 18
HM6147L 70 70 .
HM6147L-3 55 55 s
HM6116-2 120 120 .
HM6116-3 150 150 180 .
3 HM61164 200 200 .
16k-bit CMOS 2048 <8 +5 24
HM6116L-2 120 120 .
HM6116L-3 150 150 160 .
HM6116L-4 200 200 L4
HM4716A-1 120 320 +12 s °
HM4716A-2 150 320 ' . e | MK4116-2
16k-bit | HM4716A-3 NMOS | 16384 x1 200 375 s 350 16 . 3 MK4116-3
Dynamic HM4716A4 250 410 -5 L] ® | MK41164
HM4816 NMOS | 16384 x 1 100 200 +5 250 16 .
64k-bit HMA864-2" NMOS | 65536 x1 150 270 +5 170 16 hd
HM4864-3* 200 335 .
e SELECTION GUIDE TO MOS ROMs
T Organi- Access | supply | Power Package* *
Program Bo ittal Type No. Process zation ‘I;::;\)e Voltage Dltsizl;;a- re?n;c')es :;;e
(word x bit) .
max. ) (mW) PinNo.| C |G| P
16k-bit HN462316E 2048 X 8 350 350 24 e | 2316E
Mask 32k-bit HN46332 4096 X 8 350 250 24 L]
64k-bit HN48364 8192 x8 350 225 24 L4
VE bl 16k-bit HN462716 NMOS 2048 x 8 450 +5 310 24 L . 2716
Electricaly kit |—na62532 4096 *8 450 450 | 24 | Tms20%2
HN462732 . 2732
& gt l® | 16kbit | HN4g0t6 2048%8 | 350 160 | 24 .

* Prefiminary

** The package codes of C, G, and P are applied to the package materials as follows.

C : Ceramic with Lid, G : Glass-sealed Ceramic,

P : Plastic
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= BIPOLAR MEMORIES
® SELECTION GUIDE TO BIPOLAR RAMs

. Access Supply Power
Organi- : iesing- Package** -
Level Total Type No. 2zation Output Tlm)e Voltage | Dissipa ckag Cross
Bit (word xbit) (ns tion - reference
max. (V) | (mWsit) | PinNe. | C |G
HM2105 35 18 . F10410
HM2106 15 18 .
bi 16
256-bit HM10414° 266 X1 10 5.2 28 o F10414
HM10414-1* 8 28 o
HM10422* 10 [ F10422
256 X 4 08 24
HM100422* Open 10 45 . F100422
ECL HM2110 Emitter 35 . F10415
1k-bit HM2110-1 25 05 16 o F10415A
HM2110-2 1024 x1 20 .
HM2112 10 52
08 16 .
HM2112-1 8
HM10470* 26 F10470
4k-bit 4096 x 1 0.2 18 . p—
HM10470-1* 15
HM2504 56 . 93411
i 1. 1
2865it [ M2504-1 2561 45 8 6 . 93411A
HM2510 Open 70 .
TTL HM2510-1 a5 +5 05 16 . 93415
1k-bit HM2510-2 1024 1 35 o 93415A
HM2511 70 .
HM26111 3-State 45 05 16 . 93425
® SELECTION GUIDE TO BIPOLAR PROM
. Access Supply Power
Organi- - M Package** .
Level Tg;sl Type No. zation Output Tnm)e Voltage Dns;upa- ackage** Cross:
it (word X bit) (ns tion - reference
max. (\2] (mW/bit) Pin No. C|G
HN25044 o/c o 825136
i 5| 1
ADit I 26025 1024 x4 3S 50 00 8 . 825137
HN25084* o/c o 825184
TTL +5 600 18
ainp  |_FN25085" 2048x4 M35 60 . 825186
' +HN25088° rozaxs orc o w00 " . 825180
HN25089° x 3§ . 825181

* Preliminary
** The package codes of C, G, and P are applied to the package materials as follows.

C : Ceramic with Lid, G : Glass-sealed Ceramic, P : Plastic
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= QUTLINE

(DP-24 ]

c &

® APPLICABLE ICs

DP-16 HM4716AP-1, HM4716AP-2, HM4716AP-3, HM4716AP-4

HM472114AP-1, HM472114AP-2, HM472114P-3, HM472114P-4, HM4334P-3, HM4334P-4, HM6148P,

DP-18 HM6148P-6, HM6148LP, HM6148LP-6, HM4315P, HM6147P, HM6147P-3, HM6147LP, HM6147LP-3

HM6116P-2, HM6116P-3, HM6116P-4, HM6116LP-2, HM6116LP-3, HM6116LP-4, HN462316EP, HN46332P,

DP-24 HN48364P, HN48016P

DG-16 HM2105, HM2106, HM 10414, HM10414-1, HM2504, HM2504-1

HM4716A-1, HM4716A-2, HM4716A-3, HM4716A-4, HM2110, HM2110-1, HM2110-2, HM2112, HM2112-1,

DG-164 HM2510, HM2510-1, HM2510-2, HM2511, HM2511-1

DG-18 HM472114A-1, HM472114A-2, HV472114-3, HM472114-4, HM6147, HM6147-3, HM10470, HM10470-1,
HN25044, HN25045, HN25084, HN25085

DG-24 HN25088, HN25089

DG-24A HM10422, HM 100422

DG-24B HN462716G

DC-16 HM4816, HM4864-2, HM4864-3

DC-24C HN462716, HN462532, HN462732
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LINEAR IC & INTERFACE CIRCUITS

m LINEAR ICs

Functions Type No. v P Packag:sCode S as Cross-reference
General Purpose HA17741 bpP-8 DG-8 Fairchild uA741C
High Speed HA17715 T-100 Fairchild uA715C
Operational HA17458 DP-8 DG-8 NS LM1458
Amplifiers Dual HA17747 DP-14 ’ DG-14 Fairchild uA747C
HA17904 DP-8 DG-8 NS LM2904
Quad. HA17301 DP-14 DG-14 Motorola MC3301
HA17902 DP-14 DG-14 NS LM2902
Single HA1813 DP-8
Universal HA1812 DP-8 DG-8
Voltage
Comparators Dual HA17903 DP-8 DG-8 NS LM2903
HA1807 DG-14
Quad. HA17901 DP-14 DG-14 NS LM2901
Variable 2~37V, 150mA HA17723 DG-14 Fairchild uA723C
5V, 1A HA17805 T-220AB Fairchiild uA7805C
6V, 1A HA17806 T-220AB Fairchild uA7806C
7V, 1A HA17807 T-220AB
8V, 1A HA17808 T-220AB Fairchild ©A7808C
12V, 1A HA17812 T-220AB Fairchild uA7812C
15V, 1A HA17815 T-220AB Fairchild uA7815C
18V, 1A HA17818 T-220AB Fairchild uA7818C
Voltage 24V, 1A HA17824 T-220AB Fairchild nA7824C
Fixed 5V, 0.6A HA178M05 T-220AB Fairchild uA78M05C
Regulators 6V,0.5A HA178M06 T-220AB Fairchild wA78M0BC
7V, 0.5A HA178M07 T-220AB
8V, 0.5A HA178M08 T-220AB Fairchild uA78M08C
12V, 0.5A HA178M12 T-220AB Fairchild uA78M12C
15V, 0.5A HA178M15 T-220AB Fairchild tA78M15C
18V, 0.56A HA178M18 T-220AB Fairchild ©tA78M18C
20V, 0.5A HA178M20 T-220AB Fairchild uA78M20C
24V, 0.5A HA178M24 T-220AB Fairchild uA78M24C
Switching Regulator Controllery HA17524 DP-16 DG-16 Silicon General SG3524
A/D, D/A 8-bit Double Integral Type A/D] HA16613 DP-28 '
Converters 8-bit D/A HA17408 DP-16 DG-16 AMD AM1408
Differential Video Amp, HA17733 T-100 Fairchild uA733C
5 Transistor Arrays HA1127 DG-14 RCA CA3045
Precision Timers HA17555 DP-8 DG-8 Signetics NES55
Monostable Multivibrators HA1607 DP-8
Other ) Micromotor Speed Controller HA16503 DP-14
Function Light-measurement Amp. HA16506 DP-14
for Camera HA16564 DP-14
Coin Sensor HA16603 DP-16
Electric Leakage Breaker HA16604 SP-8
Burner Controller HA16605W DP-20
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= INTERFACE CIRCUITS

Package Code

Functions Type P g Cross-reference
HD75109 DP-14 DG-14 Texas SN75109
) Duat HD75110 DP-14 DG-14 Texas SN75110
Driver Triple HD2904 DG-16
Line Driver/ Quad. HD75188 DP-14 DG-14 Texas SN75188
Receiver HD75107A DP-14 DG-14 Texas SN75107A
Dual HD75108A DP-14 DG-14 Texas SN75108A
Receiver Triple HD2905 DG-16
HD2915 DG-16
HD75154 DP-16 DG-16 Texas SN75154
Quad. HD75189 DP-14 DG-14 Texas SN75189
Dual NAND + NPN Transistor HD75450A DP-14 DG-14 Texas SN75450A
Dual AND HD75451A DP-8 DG-8 Texas SN75451A
Peripheral Dual NAND HD75452 DP-8 DG8 Texas SN75452
Dual OR HD75453 DP-8 DG-8 Texas SN75453
Dual NOR HD75454 DP-8 DG-8 Texas SN75454
Core Memory | Dual Sense Amplifier HD1902 DG-16 Texas SN7524
Memory c Quad. TTL-MOS Clock Driver HD2912 DG-16
Suport Memory Quad. TTL-MOS Clock Driver HD2916 DG-16A
Quad. ECL-TTL Driver HD2923 DG-16A
Other Printer Driver HD2919 DP-16
= OUTLINE
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TTL HD74/HD74S/HD74LS SERIES

= PERFORMANCE (per gate)

s MAIN CHARACTERISTICS (Ta=-20 ~ +75°C)

Performance HD74 | HD74S HD7'4LS Series HD74 Series HD74S Series HD74LS Series
Series | Series | Series Parameter min. max. min. max. min., | max.
Propagation — — —
Delay Time 10ns 3ns 10ns zon_ {loL max.) 0.4v 0.5V 0.5V
Power OH 2.4V - 2.7V - 2.7V -
Dissipation 10mW | 20mW 2mwW {loy=-400uA)
\% - 0.8v - 0.8v - 0.8v
Speed-Power L i
Product 100ps | 60pJ | 20pJ Vin 2V Z 2v - 2v -
L - -1.6mA - -2mA - -0.4mA
Iiq (Vi min.) - 40uA - 50uA - 20uA
m SELECTION GUIDE
e NAND/NOR/AND/OR GATES
Function HD74 Series HD74S Series HD74LS Series
Quad. 2-input Positive NAND Gates 00 00 00
Quad. 2-input Positive NAND Gates (with Open Collector Output) 01 - 01
Quad. 2-input Positive NOR Gates 02 02 02
Quad. 2-input Positive NAND Gates (with Open Collector Qutput) 03 03 03
Hex Inverters 04 04 04
Hex Inverters (with Open Collector Output) 05 05 05
Hex Inverter Buffers/Drivers (with Open Collector High-voltage Output) 06 - -
Hex Buffers/Drivers (with Open Collector High-voltage Output) o7 - -
Quad. 2-input Positive AND Gates 08 - 08
Quad. 2-input Positive AND Gates {with Open Collector Output) 09 - 09
Triple 3-input Positive NAND Gates 10 10 10
Triple 3-input Positive AND Gates - 1 1
Triple 3-input Positive NAND Gates (with Open Collector Output) 12 12 12
Dual 4-input Schmitt NAND Gates 13 - 13
Hex Schmitt-trigger Inverters 14 - 14
Triple 3-input Positive AND Gates (with Open Collector Output) - 15 15
Hex Inverter Buffers/Drivers (with Open Collector High-voltage Output) 16 - -
Hex Buffers/Drivers (with Open Collector High-voltage Output) 17 - -
Duatl 4-input Positive NAND Gates 20 20 20
Dual 4-input Positive AND Gates - - 21
Dual 4-input Positive NAND Gates (with Open Collector Output) 22 22 22
Expandable Dua! 4-input Positive NOR Gates {with Strobe) 23 - -
Dual 4-input Positive NOR Gates 25 — -
Quad. 2-input High-voltage Interface NAND Gates 26 - 26
Triple 3-input Positive NOR Gates 27 - 27
8-input Positive NAND Gate 30 - 30
Quad. 2-input Positive OR Gates 32 - 32
Quad. 2-input Positive NAND Buffers 37 - 37
Quad. 2-input Positive NAND Buffers (with Open Collector Output) 38 - 38
Dual 4-input Positive NAND Buffers 40 40 40
Quad. Bus Buffer Gates with 3-state Output (Inverting) 126 - 125A
Quad. Bus Buffer Gates with 3-state Output {Noninverting) 126 - 126A
Quad. 2-input Positive NAND Schmitt Triggers 132 - 132
13-input Positive NAND Gate - 133 -
12-input Positive NAND Gate (with 3-state Out.) - 134 -
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Function HD74 Series HD74S Series HD74LS Series
Dual 4-input Positive NAND Line Drivers — 140 -
Octal Bus Transceivers (with Noninverted 3-state Qutput) - - 245
Hex Bus Buffers/Drivers (with 3-state Output) — — 365A
Hex Bus Buffers/Drivers {with 3-state Output) — - 366A
Hex Bus Buffers/Drivers {with 3-state Qutput) — — 367A
Hex Bus Buffers/Drivers (with 3-state Output) — — 368A
® AND-OR-INVERT GATES
Function HD74 Series HD74S Series HD74LS Series
Expandable Dual 2-wide 2-input AND-OR-INVERT Gates 50 — -
Dual 2-wide 2-input AND-OR-INVERT Gates 51 — 51
Expandable 4-wide 2-input AND-OR-INVERT Gate 53 - -
4-wide 2-input AND-OR-INVERT Gate 54 — 54
2-wide 4-input AND-OR-INVERT Gate — - 55
4-2-3-2-input AND-OR-INVERT Gate — 64 -
4-2-3-2-input AND-OR-INVERT Gate (with Open Collector Output) — 65 —
e EXPANDER
Function HD74 Series HD74S Series HD74LS Series
Dual 4-input Expanders 60 f— -
® FLIP FLOPS
Function HD74 Series HD74S Series HD74LS Series
J-K Master-Slave Flip Flop {AND Inputs) 72 — —
Dual J-K Flip Flops 73 — 73
Dual D-type Edge-triggered Flip Flops 74 74 74A
Dual J-K Flip Flops (with PR and CLR) 76 — 76
Dual J-K Flip Flops {with PR, Common CLR, and Common CK) = — 78
Dual J-K Flip Flops 107 - 107
Dual J-K Positive Edge-triggered Flip Flops (With PR and CLR) — — 109A
Dual J-K Negative-edge-triggered Flip Flops (with PR and CLR) — 112 112
Dual J-K Negative-edge-triggered Flip Flops (with PR} - 113 113
Dual J-K Negative-edge-triggered Flip Flops (with PR, Common CLR, — 114 114
and Common CK)
Monostable Multivibrator 121 — -
Retriggerable Monostable Multivibrator — — 122
Dual Retriggerable Monostable Multivibrators 123 — 123
Hex D-type Flip Flops (with CLR) 174 174 174
Quad, D-type Flip Flops (with CLR) 175 175 175
Dual Monostable Multivibrators (with Schmitt Trigger) 221 - 221
® COUNTERS
Function HD74 Series HD74S Series HD74LS Series
Decade Counter 90A — 90
Divide-by-Twelve Counter 92A — 92
4-bit Binary Counter 93A — 93
Presettable Decade Counter/Latch 176 — —
4-bit Binary Counter/Latch 177 - -
Synchronous Decade Counter 160 — 160
Synchronous 4-bit Binary Counter 161 — 161
Fully Synchronous Decade Counter 162 - 162
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Function HD74 Series HD74S Series HD74LS Series
Fully Synchronous 4-bit Binary Counter i 163 - 163
Synchronous Decade Decimal Rate Multiplier 167 - -
Synchronous Decade Up/Down Counter 190 - 190
Synchronous 4-bit Binary Up/Down Counter 191 - 191
Synchronous Decade Up/Down Counter 192 - 192
Synchronous 4-bit Binary Up/Down Counter 193 - 193
Decade Counter 290 - 290
4-bit Binary Counter v 293 - 293
Dual 4-bit Decade Counters - - 390
Dual 4-bit Binary Counters - - 393
Dual 4-bit Decade Counters - - 490
Synchronous Decade Up/Down Counter - - 668
Synchronous 4-bit Binary Up/Down Counter - - 669
e 4-BIT, 5-BIT SHIFT/STORAGE REGISTERS
Function HD74 Series HD74S Series HD74LS Series
4-bit Right-Shift, Left-Shift Register 95A - 95B
5-bit Shift Register (Dual Parallel-in, Parallel-out) 96 - 96
4-bit D-type Register (with 3-state Qutput) 173 - 173
4-bit Parallel-in, Parallel-out Bidirectional Shift Register 194 - 194A
4-bit Parallel-in, Parallel-out Shift Register (J-K Inputs for First Stage) 195 - 195A
4.bit Right-shift, Left-shift Register ) - - 295B
® 8-BIT SHIFT REGISTERS
Function HD74 Series HD74S Series HD74LS Series
8-bit Shift Register 91A — 91
8-bit Parallel-out Shift Register 164 - 164
Parallel-load 8-bit Shift Register 166 - 166
8-bit Parallel-in, Parallel-out Bidirectional Shift Register 198 - -
8-bit Parallel-in, Parallel-out Shift Register (J-K Inputs for First Stage) 199 - -
8-bit Universal Shift/Storage Register - - 299
o ENCODERS
Function HD74 Series HD74S Series HD74LS Series
10-line-to-4-line Priority Encoder 147 - -
8-line-to-3-line Priority Encoder 148 - 148
e DECODERS/DEMULTIPLEXERS
Function HD74 Series HD74S Series HD74LS Series
BCD-to-Decimal Decoder 42A - 42
Excess 3-to-Decimal Decoder 43A - -
Excess 3-Gray-to-Decimal Decoder 44A —_ -
3-to-8-line Decoder — - 138
Dual 2-to-4-line Decoders/Demultiplexers - - 139
4-line-to-16-ine Decoder/Demultiplexer 154 - 154
Dual 2-line-to-4-line Decoders/Demultiplexers 155 - 155
Dual 2-line-to-4-line Decoders/Demultiplexers (With Open 156 15
Collector Output) 6
4-line-to-16-line Decoder/Demultiplexer (with Open Collector Output) 159 - -
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® DECODERS/LAMP DRIVERS/BUFFERS

Function HD74 Series HD74S Series HD74LS Series
BCD-to-Decimal Decoder/Driver {with 30V Out.) 45 - -
BCD-to-Decimal Decoder/Driver (with 15V Out.) 145 - 145
BCD-to-Seven Segment Decoder/Driver (with 30V Output) 46A - -
BCD-to-Seven Segment Decoder/Driver {with 15V Output) 47A - 47
BCD-to-Seven Segment Decoder - - 48
BCD-to-Seven Segment Decoder - - 49
BCD-to-Decimal Decoder/Driver (with 60V Out.) 141 - -
BCD-to-Seven Segment Decoder/Driver (with 15V Output) - - 247
BCD-to-Seven Segment Decoder/Driver [ - - 248
BCD-to-Seven Segment Decoder/Driver - - 249
® LATCHES .
Function HD74 Series HD74S Series HD74LS Series
Quad. Bistable Latches 75 — 75
4-bit Bistable Latch - - 77
Quad. S-R Latches 279 - 279
8-bit Addressable Latch - - 259
4-bit Bistable Latch - - 375
¢ RANDOM ACCESS MEMORIES (less than 256-bit)
Function HD74 Series HD74S Series HD74LS Series
64-bit Random Access Memory (16w by 4b) 89 - -
o ARITHMETIC ELEMENTS
Function HD74 Series HD74S Series HD74LS Series
4-bit Binary Full Adder 83A - 83A
4-bit Magnitude Comparator 85 - 85
Quad. 2-input Exclusive-OR Gates 86 86 86
Quad. Exclusive-OR/NOR Gates - 135 -
Quad. 2-input Exclusive-OR Gates {with Open Collector Output) 136 — 136
8-bit Odd/Even Parity Generator/Checker 180 - -
4-bit Arithmetic Logic Unit/Function Generator - 181 181
Look-Ahead Carry Generator (for ALU) 182 182 -
Dual Carry Save Full Adders H183 — -
Quad. 2-input Exclusive-NOR Gates (with Open Collector Output) - - 266
9-bit Odd/Even Parity Generator/Checker - 280 289
4-bit Binary Full Adder (with Fast Carry) 283 - 283
Quad. 2-input Exclusive-OR Gates - - 386
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® DATA SELECTORS/MULTIPLEXERS

Function HD74 Series HD74S Series HD741_S Series
16-bit Data Selector/Multiplexer 150 — -
8-bit Data Selector/Multiplexer {with Strobe) 151A 151 151
8-bit Data Selector/Multiplexer — - 152
Dual 4-line-to-1-line Data Selectors/Multiplexers 153 — 153
Quad. 2-line-to-1-line Data Selectors/Multiplexers 157 157 157
Quad. 2-line-to-1-line Data Selectors/Multiplexers — 158 158
8-bit Data Selector/Multiplexer (with Strobe and 3-state Output) 251 251 251
Dual 4-line-to-1-line Data Selectors/Multiplexers (with 3-state Output) — — 253
Quad. 2-line-to-1-line Data Selectors/Multiplexers (with 3-state Output) — 257 257
Quad. 2-line-to-1-line Data Selectors/Multiplexers {(with 3-state Output) - 258 258
Quad. 2-input Multiplexers (with Storage) - - 298

® MICROPROCESSOR SUPPORT FUNCTIONS

Function HD74 Series HD74S Series HD74LS Series
Octal Buffers/Line Drivers/Line Receivers (Inverted 3-state Qutput) - - 240
Octal Buffers/Line Drivers/Line Receivers {(Noninverted 3-state Qutput) — - 241
Octal Buffers/Line Drivers/Line Receivers (Inverted 3-state Qutput) - - 244

= OUTLINE

DP-14
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'REGIONAL OFFICES

For furrher information, contact your Regional Sales Office:

\ ’ Eastern
!;:03 Lee:zdo Blvd, «» Central : 594 Marrett Road, Suite 22
Suite 208 ' 6200 Savoy Drive, Site 704 Lexington, MA 02173
Northridge, CA 91324 . Houston, TX 77036 . '[I'?IIIZ(] 5%46242
) (213) 70]-p606 o S (713)974-0534 ¢ -326-1413
’ . TWX 910-881-7043 ‘

HITACHI

Hitachi America, Ltd., Semiconductor and IC Sales and Service Division
1800 Bering Drive, San Jose, CA 95112  (408).292-6404. ~

~ Symbol of Semiconductor Quality Worldwide
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