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4-Bit Single-Chip Microcomputers

B MN1400 7 7 3 UG RFSeries in MN1400 Family

MN1400 5 W SY—R& | 79EX N
; - Flig Function *
Family No. Category Series | Process #ie - H unction - Use
MN1400 NMOS
MN1430 | PMOS | iREZ 47 General Purpose
i M MN1450 CMOS
1 MN1420 | NMOS | LED®E# 47 LED Driver Type
General Purpose
MN1460 BEESA7 Low Voltage Type
MN1456A | CMOS | F2TNZA7 Dual Type
MN14531 REAEAGIAT For House Appliance
R REEREH
2 e MN1450B | CMOS | BEHESZ 47 High Voltage Type
FLT Driver -
3 TV ﬁ%)g)%ﬁﬁ MN1410 NMOS FLE, EFAE FH For TV. VTR T
TY Electronic | MN1480 | CMOS ;! = or 1V, uner
S AEFF—TH .
4 ) . MN1427 | CMOS | #—T 4 4 F=2—TH For Audio Tuner
Radio Synthesizer Tuner

m®s E
MN1400 7 7 £ Y i, 4 & F3EFI ALU, ROM, RAM,

/O B~ b 15y 7icEMLE4E Y M1F Y7

<4 7varta—Fn7y )T, NMOS, PMOS,
CMOS #8547, IKEES 47, ETERERIAT
Ry, BELREL Y UVERENTEY), FEOHE
EBLelsuara—F ERRCEET,

B Description

The MN1400 family are 4-bit single-chip microcom-
puters with a 4-bit ALU, a ROM, a RAM, I/0 ports,
etc. on a single semiconductor chip. Various versions
of microcomputers including NMOS, PMOS and CMOS
standard versions, and dedicated versions for tuning
systems . are supported, making the MN1400 family

suitable for a wide variety of control functions.
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MN1400 Family

B MN14007 7 £ U 8L EBAE,"MN 1400 Family Products Map
e Av4A4narEa—9
': _ PMOS 5 £ 7

T MN1430 1KB
MN1435 2KB

SOMNTAB0 Series

LED¥& ¥ 4 7
MN1420 1KB ~ MN1425
MN1421 1KB

NMOSREB S 4 7
MN1400 1KB
MN1402  %KB
MN1403 KB
MN1404 14
MN1405 2KB
MN1498 ¥ 1KB
MN1499  #i4
MN1499A i
EP1405

CMOS 1k MN1450

i) B=Bytes

o BFERBvSI/narEa—7%

CMOS FLE®) 7 {4 7
MN14508B 1KB
MN14518  15KB
MN14558 2 KB

CMOSILRIZ 4 7
1KB
MN1453A LSKB
MN1454A 15KB
MN1455/A 2 KB

T ANI4508 Seres |-

CMOS T 2TNZ 47
MN1456A 4KB

CMOSKERBAS (17

MN14531 14KB
MN14532 KB

mustﬁsw exsad i

CMOSIKEIES 4 7

MN1460 1KB MN1464 4KBE
MN1463 14KB MN1465 2KB[:

T MINI400 Seies =
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(" ) ) ((CMOS DAC # 4 7(K 18D )
w DAC7 4 7(HAE CMOS 1t MN14821 2KB MN14827 2KB|
M4l 1KB —>{ MN14822 2KB  MN14831 3KB|
MN1416  15KB MN14824 2KB MN14832 3KB| ©
MN1418  3KB kMN148.25 2KB_MN14633 3KBJ
. ) o —_— Ly f(ﬁ&m)}_._,
pLLmms || PLLFA7emm | (‘Cos PLL 4
| cMosit kMNMBZS 2KB MN14826 2KB | -
sretdy b MN1413 1KB MN1415 4KB - =
Ly | MN1414 3KB MN1441 5KB | T v s
5 R ] MN14142 2KB  MN1442 3KB |
kEL Do T CMOS PLL# 4 7 W
F—7 4 FHEH
MN1427 15KB
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I7203Ea2—9(4-Bit) - MN 1400 Family

W XKX7'nw 23,/ Basic Block Diagram

L IR > Instruction PLA :>
—] l_ C00~11
ROM (12)
X
1024 %8 Stack T 4
2 Level SP

. < N

E00~3KL K > L =X P00 ~7

@) oS )
—

Al0~3 e Counter
(4) 'y

m%sjg (et

SNSO

SNS1
CSLCT
TST— <—Vbp
RST|—
Clock
0SC Gen. -—Vss

ClR—EH, Gy —t, Lit7 v+, SEMLEE

B &%~ v 7./ Instruction Map

o 1 2 3 4 5 6 71 8 9 A B C D E F
0

NoP| TAX | TYA| TAY | anD| Or | x0R| A [cPL| ¢ | st [smiglstoe] L |uic]Loc
1 | oTE prMp| 0D | cco | VA | 1B | Reo [ sco [racLiracylreatjreay pe | Ec | sL |RET
2 LD STD | rc| rp | sc | sp [1cy | pey | 1em] pow
3 LX BsNo| Bso [Bsi] Bs1 JsswolBsor
' JMP cAL
5 u
6 LY
7 ANDI
- 8 AT
9 a
A cy
B sM
c RM
D B
e[ | Tevz] Bz Jenc] sc Joncz]pez]ene ] BP Jonpez] Brz JBNpg BrC BreczBPCz
F OTIE

[CO1s4t14ondd [ 14t 244oneh Q2,4 24400k
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6952852 PANASDNIC INDLqELECTRONIC o 72C 05684
Y2032 —9(4-Bit) MN1400 Family
N nERkag

e % Tayv 4 B g & 9

ALU FNEE2=9 b F— 5 O HHLEHE 2T % 5 @k,

#EE— Ficl, AND (%K), OR (REH),
Exclusive OR (i 3@f1), # & r ADD (fm¥)
D4 E—Fddd,
ACC PXxabVv—2F FERAERICHITELAEY LOVIRAST, ShYEH oA
: BANBIEEAYOF—2 2R,

TEMP FrEIYVI RS VURIO—HET, Tabt—FORBEFRHETILE
28 X3 TdnE ) - (-

PS TR LART—F A Fer o, EERBVWAILNTESZT7F7T, w4
SP, RPick-Tky b, Vv N3,

73 71k, YAFLANOGELERTOLIEYtO7Z )T
VA-DaA

CF Xx)727 7—# % ALU CuE L &8, BEfirty P60k
Pkt aicky FENBET7 T 7
&4 SC, RCizk-Thbey b, Vv FE3NB,

ZF Y7237 F— s RBONENYOREES Ly L ENET7 T

RAM SYFLPIRA AEY AT AOKICLELXT—F 2T 2WAA, HKHL
Whek A €Y,

MN1400 ici2 134 vy F T64FERAE SN, X VP RS
EYVPRITT FVARIEE

X Xve xRy RAM 1M (X, V) o7 FLA2EETIXNE
BRET23Ev. POV RS,

Y Yvs Ry RAMn 1M (X, Y) o7 FLAZEETd Y nEE
BT o4Ey bDVI AT,
Yiryaziz, RAMOT FvAgEMA C iR}
DT LIEE.

PC TS hhIS ey bn{F Va2 T, aédictERn ROM 8
* 2048 v — FigETEE.

STACK AZw 7 HTIN—FVEFBICTO I ARy IORNFELRBS
HBEBHOLEAIT2L=NENEY FH3,

ROM Y—FAvY - AT ot LENLERACERAZN XY,

B MN1400 i1V —F8Ew MR TI024 7 — FHE S
nTwad,

IR AYAVS32vav VYRS ROM p b B2 RS 2 REETHA 7 AOMT v
F+T38Ey DV RS,

INSTRUCTION {vA}F3273vav PLA G&EmL¥a— 13 ANDIRE ORS¢ #» 5% 3 PLA.

PLA

COUNTR Ay 20y 2R ERBR Y R b OEER LT Y

v+ ETEH4EY FE8Ey b LF ) VTN
L7 4N

D7=49-/P 0¥
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CSLCT

72C 05685
I72031Ea—9(4-Bit) MN1400 Family
e % Tuy 74 B Ok ¥ ®
L A F— s MBEKET— 2 ABRAB L UCERBL EOMTT
’ — 5 R,
WhHHE— ML, TXTF v F1t
- DEC Fa— YLreasonoRE:2 CHOE— 0B TFESLERL T
%o
e 2iE, Y=5ns, CO5NETFIEE.
PLA Terse TNy BHEETHT v 4 HKICERT 2 v 2 OKRIRR NG
T[/4' 'C'q 7‘n7‘7AEIﬁEo
sy tnF—sr1o0757 (PS) 5y LT
— 7 R UEOEENB Yy FF— 7 TR,
SP AFZwr®L L AF v IDT FVAEFETHVI RS,
MPX > NFT L7 Y B—on7—si@nt, $EOT—s AN rRGEONE
THEL, F—IERENFT<L—L a3y EfTh I,
SF 2 A Rl d-Ea CSLCT# L v_nnk &ho v i nfkbifidld s 0
B & (BhLlEE) £ b,
CSLCT#H L ~nom ¥ & SNS1#FH»H L _AICLD
L SF #tw b,
SFoRkB iz 77 v &4 (BS1 2 &)l TRIT
ﬁ%o
E/D FF v I r—TN/ T4 AL— | HSEC DCilcl-Tty b, Vv ENARETE
Tnee7 )y T7uy7 Ay B EFALy TOREIRT S, '
5 RIS E 3 AV I ENY Y IEEANORMEL DY SFitky ME
B%%5,
G 4 —t BHEEOANETFE 1BOHIET2EL, d5ANEE
ISR S NGBS 2T A0 3
C E AN 2 2O0F— & R 5+ 5 E%.
Fe P DA>TVBEAENRLZAZORFTIRENLL
W,
T/C YN—RAAY 7Y A} Ko EoT, F—rEtoFEERLLY, FBAY
v bl r 0% RESEEE %KD 5 HE.
CLOCK GEN 7y 2L —7 BECUEL 7 0y 2EFREN LHORIREEE.
N4 4 2 >~ 7251k, CP1, CP2, CP3 » 3% b H.
AI0O~3 AAN#E—} 4ty tEROATR—L,
BI0~3 B AR rﬁ—} 4y FEFIDAHR—T,
SNSO oy AANHF ARV ES>TEGES Y 7 (75 %) 24T
SNS1 v AATIBTF CSLCTHF : niisbwict ), SFADANBWTE,
WA 7 > 9 ~DAHBFN2HEN OECH A TRE
Ay vy P ANET SNS1FOBEEL T VR 2 8T,

Liv~rntsSNS1iAw 2 ANEF Hev~nvo
& SNS1ixztvy ARANET,
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Jr2o201/Ea2—-94-Bit) ' < 9’(9 ./9.051 : MN1400 Family
g = Py B B OB oW
RST Ve b ASRT Lv~Aors, 7e77an9>8, TXTOHNT

F 757, kA7 Ny T 70T, AL X—T
N7V T2y TEI7)VTHENIE Iy b,

RST ey b AT Hu~Anr s, 7o73sh89v%, TXTOMAT Y

(PFx>rin) Fe 7Y, RVRZ) g TIOGT, HTVILR=T
N7y 7709 TEI VT HBEWIEY £ b,

0SsC v v—2 ANETF 70y Z7EERRENLHORT T, EH, 2T rHE]L
HEHEETS L, LSINENRIERBICLNLEL 7oy
71865,

% 72, A b # 300kHz (200kHz © P-ch) #{E5 % AN
T2s, XOEFCABLLEI oY 7EFIELN S,

TST 7 AP AT LSI» 7 A  FswF. AR Vss 8.

(TST) :

Vop BRANET Vop BEZEM 5. (FEE+5V)

Vss BRANETF #Hv 3, GAEOV)

Co0~11 CHAR—} , 12 ADMEZMH (74 22 ) — FiHH)

DOO~7 ' D WA R—F 7o 75 LmWEELRAT2— FEE (PLA) T, 5y |

NF—FEEENS Ly FOF—FICER L,
8ty A T—F oEBIIRA 24,

E00~3 E 7 R—+ 4y EFIOMIIE— b,

R | —
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[ 6932852 PANASONIC INDLsELECTRONIC 72C 05687 D
{ Y1001 YEa—9U-Bit) MN1400 Family
B MN14007 7 & Uﬁ%t“/ b./MN1400 Family Instruction Set 7—‘ l/?g/?‘ 0 y
'. e - F ® B
= — % = v 7 2ok ;5_1% 3;; L] (3
L load 0000 1101 oD ZF A-M (X, Y)
LD load direct 0010 | 00n 2n ZF A<M (0, n)
LI load immediate 0101 n 5n ZF Aen
LIC *load increment Y 0000 1110 OE ZF A—M (X, Y), YeY+1
! LDC *load decrement Y 0000 | 1111 OF ZF A<M (X_. Y), YeY—1
' 5| ST store 0000 | 1010 | OA M(X, Y)<A
| STD store direct 0010 | 01n |2(4+n) M (0, n)<A
» STIC sstore incrément Y 0000 1011 0B ZF M(X Y)<A Y<Y+1
STDC | *store decrement Y 0000 | 1100 oC ZF M(X, Y)<A, YeY—1
‘E LX load X 0011 [ O n 3n Xen
ﬁé’ LY load Y 0110 n 6n Yen
@1 TAX | transfar A to X 0000 | 0001 | 01 XA
+ | TAY transfer A to Y 0000 | o011 03 YA
TYA transfer Y to A 0000 | 0010 02 ZF A<Y
TACU transfer A to counter upper | 0001 1001 19 CU <A
TACL transfer A to counter lower | 0001 | 1000 18 CL<A
TCAU transfer counter upper to A | 0001 1011 1B ZF A<—CU
TCAL transfer counter lower to A | 0001 | 1010 1A ZF A<CL
NOP no operation 0000 0000 00
AND and 0000 | 0100 04 ZF A—AAM(X, Y)
ANDI and immediate 0111 n 7n ZF A—AAn
OR or 0000 | 0101 05 ZF A—~AVM(X, Y)
XOR exclusive or 0000 | 0110 06 ZF A<A¥M(X, Y)
£ A add 0000 | 0111 07 CF ZF | A«<A+M (X, Y)+CF
% | AL add immediate 1000 n 8n |CF ZF| A<A+n
@ | CPL complement 0000 | 1000 | 08 ZF. | A<A
e C compare 0000 1001 09 CF ZF| A+M (X, Y)+1
\ & CI compare immediate 1001 n 9n |CF ZF | A+n+1
CYy compare Y 1010 n An ZF Y¥n
* SL shift 0001 | 1110 1E |CF ZF| A<A+A
ICY increment Y 0010 1100 2C ZF Y<Y+1
DCY decrement Y 0010 | 1101 2D ZF YeY-1
ICM *increment memory 0010 | 1110 2E |CF ZF| M(X, Y)«M(X, Y).+1
DCM s*decrement memory 0010 | 1111 2F {CFZF| M(X, Y)—M (X, Y)-1
SM | #set memory bits 1011 | = Bn M(X Y)<M(X Y)vn
RM #reset memory bits . 1100 n Cn MX YVM(X, Y)AR
TB test bits 101 | o | Dn | ZF | AAn

® 154 P24 4 7 s (ROM1/3A R EITHE 20 us (IRE))
%254 b 2494 704 (ROM2 /4 bR SHATHM 20 us (1RK))
RE2E R L2 V@413 ROM 194 HER EITERM 10 us ()

N
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MN 1400 Family

Y0032 —9(4-Bit)

A BEIK (AND) v B (OR) v Hiith%Ef (XOR)
w4 a2 —F & 8
= — £ = v 7 2o — I 316__1% 32? 5 %
INA input via A-port 0001 0100 14 ZF | A—A-port
INB input via B-port 0001 0101 15 ZF | A«B-port
A |OTD output to D-port 0001 | 0010 | 12 D-port—A, PS
#H | OTMD output memory to D-port 0001 0001 11 D-port«M (X, Y), PS
71 | OTE output to E-port 0001 | 0000 10 E-port—A
v | OTIE output immediate to E-port | 1111 n Fn E-porten
4 |RCO reset C-port 0001 | OI10 16 C-port(Y) <0
SCOo set C-port 0001 0111 17 C-port(Y) <1
CcCo clear C-port 0001 | 0011 13 C-port(11~0) <0
RC reset CF 0010 1000 28 CF CF<0
RP reset PS 0010 | 1001 29 PS | PS<0
sC set CF 0010 | 1010 | 2A CF |CFe<1
SP set PS 0010 | 1011 | 2B PS |PS«1
J BSO | »#branch if SNS0=1 0011 | 101l | 3B mm PC(7~0)«mm if SNS0=1
BS1 #*branch if SF=1 0011 1101 | 3D mm PC(7~0)<mm if SF=1
BS01 | **branch if SNSO=1or SF=1 oow1 1111 | 3F mm PC(7~0)«mm if SNSO v SF=1
BSNO | ##branch if SNSO=0 0011 | 1010 | 3A mm PC(7~0)«mm if SNSO=0
BSN1 | ##branch if SF=0 ooil 1100 | 3C mm PC(7~0)}<mm if SF=0
BSNO1 | sbranch if SNS0=0and SF=0 | 0011 | 1110 | 3E mm PC(7~0)<mm if SNSO v SF=0
a2 |BP s #branch if PS=1 lllu(I) 10%]‘. E9 mm PC(7~0)<—mm if PS=1
. BC *+branch if CF=1 llln(l) 01(1)1} E5 mm PC(7~0)<mm if CF=1
BZ **xbranch if ZF=1 11111(1) OO}nl E3 mm PC(7~0)emm if ZF=1
BPC ssbranch if PS=1or CF=1 11111(1) 11?,11 EDmm PC(7~0)«mm if PSv CF=1
o | BPZ **branch if PS=1or ZF=1 11%(‘) 10%} EB mm PC(7~0)<mm if PSv ZF=1
| BCZ =ebranch if CF=1or ZF=1 uln? Olln} E7 mm PC(7~0)e—mm if CFv ZF=1
| Brez **branch if P=1or 1119 | 1111 | EF mm PC(7~0)+mm if PS v CF v ZF=1
BNP *xbranch if PS=0 1110 | 1000 | E8 mm PC(7~0)<mm if PS=0
@ BNC | **branch if CF=0 1110 | 0100 | E4 mm PC(7~0)<mm if CF=0
4 | BNZ *#branch if ZF=0 1112) 001:(:) E2 mm PC(7~0)e—mm if ZF=0
BNPC | **branch if PS=0 and CF=0 11%) 11%) ECmm PC(7~0)<mm if PSv CF=0
BNPZ | ##branch if PS=0 and ZF=0 1110 | 1010 | EAmm PC(7~0)«mm if PSv ZF=0
BNCZ | ##branch if CF=0 and ZF=0 llln? Olln? E6 mm PC(7~0)¢-mm if CF v ZF=0
BNpCz | **branch if S=0, CF=0 1110 | 1110 | EEmm PC(7~0)«mm i PS v CF v ZF=0
JMP * % jump 01%) 0111]1 4n mm PC(10~8)<n, PC(7~0)¢mm
CAL | »xcall 0100 | 1n o BE(10~ 8)en, PC(7~0)<mm
RET return 0001 { 1111 | 1F PC(10~0)<—STACK
EC enable counter 0001 1101 1D
DC disable counter 0001 1100 1C
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