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High-Speed, High- Performance 4-Bit Single-Chip Microcomputers

B MN1500 7 7 3 YR FEFRF,Series in MN1500 Family

MN1500 ) —=X4& VA-E 3 ” Feat
Family No. Series Process eatures
; x:iggz NMOS NEZ 47 General Purpose
B, Electronic Tuning System with
3 A MN1520 LTRRHADAC, PLL DAC or PLL Circuit
4 MN1530 THa AN, 3EARNGT Analog Input, 3-Level Input/Output
5 MN1550 CMOS NBZAT General Purpose
6 AMN1570 KEEEZ47 Low Voltage Type
7 MN1580 FHEZTHERET Display Function

AY5%E /Preliminary
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MN1500 3 — XiZ, ALU, ROM, RAM,I/O &—}, # 7

YF, LT Ry T, Iy ¥R —FhEELT
I EEL, WET— 2R, ARAB LREN—
Ho4 b ALBERFT R L A8 A - WERICRE Y N Fx
CANBLUCMOS, 7aXZAN4t vt 1557 =4
7aar¥a—g773i0TCT,
PATFLEREDYR—PELT, WA Ea—F Lrv—
VENLI E2—FIckBIRRAT 7706, &5
I, 4y b 1F w724 70ara—HARRSHE
CLAZr DY E—FV7b72TordbNEd, /2, »
— FY 2P, = F7273 321 —F(HS-1500lV ),
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I/0 = 7 2,32 #(MN1591) % ¥ 232 T2 TOC, %
DLW AT LEBHTETT.

B Description
The MN1500 Series is a family of high-speed, high-perf-

ormance 4-bit single-chip microcomputers with an arith-
metic logic unit, a ROM, a RAM, I/O ports, a counter/
timer, a shift register and a clock generator, and with
byte-processing capability of internal data transfer, input
and output. The MN1500 Series offers both N-channel
and CMOS versions.

The MN1500 Series provides the user with system soft-
ware development support;General Computer Cross-
Assembler and Personal Computer Cross-Assembler,

CL/1(high level language for a 4-bit single-chip microc-

omputer).Hardware support includes HS-15001 (hardware

simulator), EC-1500A (Emulation card), I/0-1500A(1/0
control), MN1599Q/1598A (evaluator) and MN1591 (I/0

expander ). They are provided to allow the user todevelop

systems operating effectively.
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W ExAXTny f/Basic_ Block Diagram

MN1544, MN1564
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z [ o2 LT .l |
=] =
IE‘ = B e Be &e i
i 8 ¢t 8 |
: 1
T LB LB LB LB '
o [EXjET|Cajim) |
Vss =2 SEISX[SY] |i[ | . p7 r
ROM ~ y - L LBE=D (gg) |
0SC1 ~——# 4,096 X8 u [ - !
0SC2 —»] 2 SPl - 2?9)’:‘4 pom— !
1
SYNC=— = X LBy TPS H
1 (0~3)
PCh  PCm , PCI _ .. J
RST
RST P5
SIRG —»| LBK=>
IRG . TF 0~3)
IRQ SE;I lsiRq1RQ | TC | SB [
SBD ~a—v] . IE L =
o ad ISR irq; 7c, se| [OF|7F| ALU LB@F: Y
rosar] | Tou | TCL —
System I E | [ A l LB P3
TBFI 1 TBL Control | (0~3)
BCU , BCL
i
ll Li?ll %ﬂ [ L8]
g : g sg & @
) MN1544 L ERNOBH BT E 50 nod ® b al

B 7ty b&S2 v 7 Full Set Instruction Map

MN'|542.MN'|544,MNI562,MN'|\564.MN'|599Q
L .
M 0 1 2 3 4 5 6 7 8 9 A B C D E F
NOP | AAC | CPL | RC |RDSP|WTSP| DAA | SC | ROL | ROR | DAS [RDTBLJCEAIJ CD J CE | C
0 ZC 1 Z | ¢ ZC 1 € | 2C [ 2C [ ZC 7C | ZC | ZC | ZC
2 [AC ] s [sB |0 [ X | N 1 T AD JACDJ SD JSBbJ oD L X0 2 NDJ LD
I3 17zc [2c [2zc [z [ 7z | 2z | Z [2c| Zc | 2C [ zc | Zz | 2z | Zz | Z
iCY [LICY JSTICT] EXICY] DCY |LDCYJSTDCTJEXDCY] AE | ACE | SE | SBE | OF | XE | NE | LE
2z 1z 12 z 1z | 2z 1 2 7 | Z2Cl zc | zc| zc | Z | 2 z | 7
SBTIN [SBTEX [LMXIJLMEL] RET 4 RETIJJMPEA [ RMD RBMD SBMD
3 Z [ 2 ZC Z - 7
4 |EXSK[EXSY [EXSE[EXDJ LX | LY | EXE | EX [ LBD JSTBO] WI
A Z -
5 |STSX[STSY[STSE[ 51D/ STX | STY| STE | ST [SLEAJTCEA/DCEAJ EDI J LXV [STXY[TCY) J1CEJ
C C L C
TCM_[1CMDJROUT, ROUTY| DEM [DCMD) SGUT] S0UTY | PSHEA| FSHXY[ J NZ J INC J FOPEA|FOPXY] JZ J 3C
6 [Zc T 7c ZC | ZC
7 [PUTEAYINEA T OUT I N J/POUTJLXSYI] LEALJLXVI IBZ TBNZ
g [WISB [WITC[WTTB RDSB | KDBC CALS
9 CALL
A TP
CYid
B 7
c ¥l
Al
D 7C
(&
E ZC
F iy
CJis4r1v470dd [ dis4r294200s [ 12429470648
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B #EERAA, /Functional Descfi_ption 7‘%9"/9'0‘7‘ _
e 52 ' ] L3 B |
ALU MAETE L=} (4 Fitﬁ]&&&)
. A “Tﬂi-:.Al/ y(u—./r)
- E Tabl—FHBLI RS (4!:'/}-) Evsag
CF ‘#-*-‘)777/:1”:—777
ZF -L*n777
RAM F—% 2 %)
X Xvozg (bfird ey b)
Y YLypRgy (Fhr4 €y F)/F4R2Y)— PR TFHREV Y RS
sX XvorsBBLU A5 RAMEH (0, 0)
sY Yyvzsa#voxs RAMES (0, 1)
SE . | EvezzE@roxs RAMER (0, 2)
PCh/PCm/PCl Farsanvyy (12€yt)
: | PCh:iftdew b, PCu:fird €y b, PCI: TH4ty b
IRU/IRL AvArF77vav LRy (§Ey )
IRU: Ffr4 &y b, IRL: Flra o b
SP A%y 8A Y5 (2% 7 it RAMER)
IF HABEH7 57
IF (SIRQ) BEERALZMN 777
~ IF(IRQ)- SEBA SR 7T 7
IF(TC) A=/ Ay S BAARNHT S
IF(SB) Y7 E Ry 7 HARRG TS
1IE FAARAL R —TN/F 4 4 Tw7 27
IE(IRQ) PEREIA S 4 A= TR/ T4 XA TNT TS
IE(TC) CFA/h Y SERBAR—T N/ T 4 ATNT TS
IE(SB) ST by T TEIARA A— TN T4 A TNT TS
TCU/TCL sA~ina Y sHELI RS (BEY )
' TCU!_I;{jAl_E‘y'}, TCL: Tfrd v b ..
TBU/TBL Cs4/ BTy I Ny 7T VYRS (BEY L)
B TBU: bzd s b, TBL:Flzaey b
BCU/BCL L 2EAYE (BEST) ' !
. BCU: hfird t'v b, BCL: Tfrd &y b- |
SBU/SBL . | #7bsy77LuAs (BEyE) |
| 'SBU: kfz4vs b, SBLITFH4EE |
SBF -.;‘/7|;)\‘-'(77'5e‘f577'f—};'7.'-7'7 '
LB AW T 9 F25y 77
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B MN1500 &Y —-X@%+tyv b, MN1I500 Series Instruction Set
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- - . g a—F Z k3 (B
=-®=v7 Fglex) %g 7 L fE
L load 17 ZF A-MKX YY)
LD * *load direct 1F, da ZF A<M (da)
LE load from E 2F ZF A<E
, | LX load from X 44 ZF A«X
| LY load from Y 45 ZF A<Y
LI load immediate Fn Aeri .
LICY *load increment Y 21 ZF A<M (X, Y), YeY+1
LDCY #Joad decrement Y 25 ZF A<M X, Y), Y«<Y-—1
LEAI *xload EA immediate 76, mn E<m, Aen
LXY Joad from X, Y 5C E<X, A«Y
ST store 57 M(X Y)«<A
STD *#store direct 53, da M (da) A
STE “store to E 56 E<A
STX store to X 54 XA
STY store to Y 55 - YA
STICY *store, increment Y 22 ZF M (X, Y)«<A, YY+1
STDCY #store, decrement Y 26 ZF M(X, Y)<A, YY—1
.LBD ##]oad byte direct 48, da EA<M (da)
5| STBD *®xstore byte direct 49, da M (da)<EA
STXY: store to X, Y 5D X<E, YA
| EX exchange 47 AeM(X Y)
EXD * xexchange direct 43, da A<M (da)
7 | EXE exchange with E 46 AeE
EXICY #exchange, increment Y 23 ZF AeM(X, Y), YY+1
¥ | EXDCY *exchange, decrement Y 27 ZF AoM(X, YY), YeY—1
STSE store SE 52 SE<E
# | EXSE exchange SE 42 E©SE
LMEI #*%load and modify E 33, mn ZF E<—EAm+n
& | sTsX store SX 50 SX«X
EXSX exchange SX 40 XeS8X
¥ | LMXI | #*load and modify X 32, mn ZF XX Afi+n
LXSX1 *%load X, SX immediate 75, mn X«e-m, SXen
LYI load Y immediate Cn Yen
LXYI #*#load X, Y immediate 77, mn X+em, Yen
STSY store SY 51 SY«Y
EXSY - exchange SY 41 YeSY
PSHEA push E A 68 SP«<SP—1, M(SP)—EA
POPEA pop E A 6C EA«<M(SP), SP<SP+1
PSHXY push X, Y 69 SP«—SP—1, M(SP)<XY
POPXY pp X, Y 6D XY<M(SP), SP<SP+1
RMD *xreset memory direct 37, da M (da) <0
WTSB write SB and start transmission’ 80 SB«EA
RDSB read SB 84 EA<SB
WTTC write TC 81 TC<—EA
WTTB write TB 82 TB<EA
RDBC read BC 85 EA<BC
WTSP write SP 05 SP«EA
RDSP read SP 04 EA<SP
RDTBL read table 0B EA<ROM (PCh, EA)
IN **input 73, pn A<PORT(p) An
A INEA **input byte 71, ¢ E<PORT(g+1), A«<-PORT(qg)
ouT * xoutput 72, pn PORT(p)«<—AAn
# | OUTEA | s*output byte 70, g PORT (g+1)«E, PORT(g)—A
51 | ROUT *%reset output 62, pn PORT (p) «~PORT(p) A
rs SOUT *%xset output 66,. pn PORT (p) —PORT (p) Vn
ROUTY reset output by Y 63 PORT(Y(BP3~2)), Bit(Y(BP1~0))«<0
« SOUTY set output by Y 67 PORT(Y(BP3~2)), Bit(Y(BP1~0))«1
POUT *#pulsed output 74, pn PORT (p)<—PORT (p) »n

® 144 244 70@4 (ROM1/54 FER KITHM 4 as (M)
w244 L2447 0% (ROM 2,44 FER KATHM 445 (151))
eHELU Rk B EL VSN ROML /S FEER RITHRMH 248 (BK)
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10033~ (¢-Bit)

A ST (AND) v REH (OR) v #tya%Ef{ (XOR)

- - - waa—-F | EEILD
=-®2=2v7 (Hex) |7 9.7 5 fr
A add 10 CF, ZF AA+MIX Y)
Al add immediate Dn CF, ZF A—A+n
AD s#add direct - 18, da - CF, ZF A<—A+M (da)
AE add E - 28 CF, ZF A<A+E
AC add with carry 11 CF, ZF A—A+M (X, Y)+CF
ACD +#add direct with carry 19, da CF, ZF A<A+M(da) +CF -
ACE add E with carry 29 CF, ZF A+A+E+CF
AAC add carry 01 CF, ZF | A<A+CF
S subtract 12 CF, ZF A—A-M(XY)
" SD #*xsubtract direct 14, da CF, ZF A—A—M (da)
SE subtract E 2A CF, ZF A«A—-CF
1 SB subtract with borrow 13 CF, ZF A—~A-M(X, Y)~CF
e SBD #%gubtract direct with borrow 1B, da CF, ZF A<—A—M (da) —CF
SBE subtract E with borrow 2B CF, ZF A<—A—-E-CF -
0 . or 14 ZF A—-AVM (X, Y)
& oD sor direct 1C, da ZF A—AVM (da)
OE or E 2C ZF A<AVE
X exclusive or 15 ZF A-AvM (X Y)
& XD # xexclusive or direct 1D, da ZF A«A¥M (da)
XE exclusive or E 2D ZF A<AvE
N and 16 ZF A<AANMX, Y)
ND *#*and direct 1E, da ZF A—AAM (da)
NE and E 2E ZF A<AAE
C compare OF CF, ZF A-MX Y)
CI compare immediate En CF, ZF A-n
CcD # % compare direct 0D, da CF, ZF A —M(da)
CE compare E OE CF, ZF A-E
CEAI **%compare byte immediate 0C, mm CF, ZF EA—mm
DAA decimal adjust add 06 CF, ZF A<A+6if A=10or CF=1 .
DAS decimal adjust subtract 0A CF, ZF A<A+10if A=10or CF=1
ICM increment memory 60 CF, ZF M, V)M (X Y)+1
ICMD ## increment memory direct 61, da CF, ZF M (da) <M (da) +1
DCM decrement memory 64 CF, ZF M{X V)—(X Y)—-1
DCMD #xdecrement memory direct 65, da CF, ZF M (da) <M (da) —1
ICEA * increment byte 59 CF EA<EA+1
DCEA =decrement byte 5A CF EA«+EA—1
ICY increment Y 20 ZF Y<Y+1
DCY decrement 'Y 24 ZF YeY~-1
CPL complement 02 ZF A<A
ROL rotate left . 08 CF, ZF
ROR rotate right 09 CF, ZF -
SLEA #shift left byte 58 CF E_ kI A J—o0
RBMD ##reset bit memory direct 3(8+b), da ZF M(da;b)<0
SBMD *%get bit memory direct . 3(C+b), da ZF M{da;b)<1
NOP no operation 00
Wil wait for interrupt’ 4A
RC . reset carry 03 CF CF<0
SC set carry 07 CF CF«1
2 | EDI ** enable/disable interrupt 5B, mn IE<~IEA®m Vn
. SBTIN SB timing internal 30 SBF<—0
< { SBTEX SB timing external 31 SBF—1
JMP *% jump Ah, mi PC—hml
| cALL xxcall long Oh, ml * SP«SP—-2, M(SP)«PC, PC+hml
o | CALS | #call short 8(8+s) ﬁi;—fl: 2 M(SP)«PCh/1-0
JMPEA |- jump by EA 36 PCm<«E, PCl«-A
| | RET *return 34 PC«M (SP), SP—SP+2 -
RETI sreturn from interrupt 35 . CF, ZF CF/ZF/PC+M (SP), SPSP+2
| JIBZ #* jump if bit zero ° 7(8+b), ml PC m/l<ml if A(b)=0
JBNZ ##% jump if non-zero 7(C+b), ml PC m/l<ml if A(b)=1
| JZ % jump if zero 6E, ml PC m/l«ml if ZF=1
JNZ *% jump if non-zero *6A, ml " PC m/l«ml f ZF=0
L P[] =% jump if carry 6F, ml PC m/leml f CF=1
JNC *% jump if non- carry 6B, ml PC m/l<ml if CF=0
CYl s*xcompare Y and jump Bn, m! ZF PC m/lem! if Yn
ICEJ #%increment E and jump 5F, ml E«—E+1, PCm/le-ml if Ex0
I1CYJ #x* increment Y and jump SE, ml YeY+1, PCm/leml if Y0
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