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NEe Microcomputers, Inc. J.L PD780 

J.L PD780·1 

8·BIT N·CHANNEL MICROPROCESSOR 
COMPLETELY Z80™ COMPATIBLE 

DESC R I PTI ON The pPD780 and pPD780-1 processors are single-chip microprocessors developed from 
third-generation technology,Their increased computational power produces higher 

system through-put and more efficient memory utilization, surpassing that of any 
second-generation microprocessor, The single voltage requirement of the t1PD780 and 

IlPD780-1 processors makes it easy to implement them into a system. All output sig­
nals are fully decoded and timed to either standard memory or peripheral circuits. An 

N-channel, ion-implanted, silicon gate MOS process is utilized in implementing the 
circuit. 

The block diagram shows the functions of the processor and details the internal register 

structure. The structure contains 26 bytes of Read/Write (R/W) memory available to 

the programmer. Included in the registers are two sets of six general purpose registers, 
which may be used individually as S-bit registers, or as 6-bit register pairs. Also 

included are two sets of accumulator and flag registers. 

Through a group of exchange instructions the programmer has access to either set of 

main or alternate registers. The alternate register permits foreground/background mode 
of operation, or may be u~ed fv( fast interrupt response. A l6-bit stack pointer is also 

included in each processor, simplifying implementation of multiple level interrupts, 
permitting unlimited subroutine nesting, and simplifying many types of data handling. 

The two 16-bit index registers simplify implementation of relocatable code and manipu­

lation of tabular data. The refresh register automatically refreshes external dynamic 
memories. A powerful interrupt response mode uses the I register to form the 
upper 8 bits of a pointer to an interrupt service address table, while the interrupting 
apparatus supplies the lower 8 bits of the pointer. An indirect call will then be made to 
service this address. 

F EATU R ES • Single Chip, N-Channel Silicon Gate Processor 

PIN CONFIGURATION 

TM:Z80 is a registered trademark of Zilog, Inc_ 

• 158 Instructions - Including all 78 of the 8080A Instructions, Permitting Total 
Software Compatibility 

• New 4-,8-, and 16-8it Operations Featuring Useful Addressing Modes such as 
Indexed, Bit and Relative 

• 17 Interndl Registers 
• Three Modes of Rapid Interrupt Response, and One Non-Maskable Interrupt 

• Directly Connects Standard Speed Dynamic or Static Memories, with Minimum 
Support Circuitry 

• Single-Phase +5 Volt Clock and 5 VDC Supply 

• TTL Compatibility 
• Automatic Dynamic RAM Refresh Circuitry 
• Available in Plastic Package 

A11 A10 

A'2 39 A9 
A13 38 A8 

A'4 4 37 A7 

A'5 5 :36 A6 
¢ 6 35 A5 

D4 34 A4 

D3 33 A3 

D5 32 A2 

D6 10 pPD 31 A, 

+5V 11 780/ 30 AO 

02 12 780-1 29 GNO 

D7 13 28 RFSH 

00 14 27 M, 

0, 15 26 RESET 

INT 16 25 BUSRO 
NMI 17 24 WAIT 

HALT 18 23 BUSAK 

MREO 22 WR 
IORO 21 AD 
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PROCESSOR 
SYSTEM PROCESSOR BUS 

CONTROL CONTROL 

~---rifL 
Ii II II 'j 'i I! n III ! II 

INSTRUCTION DECODE 

8-BIT 
DATA BUS 

t 
DATA BUS 
CONTROL I 

AND ~ INSTRUCTION ALU 
INTERNAL PROCESSOR CONTROL REGISTER 
DATA BUS 

+5V • 
GND .. 

¢ .. MAIN REGISTER SET AL TERNATE REGISTER seT 

ACCUMULATOR FLAGS ACCUMULATOR FLAGS 

A F A' F' 

B C B' C' 
0 E 0' E' 

H L H' L' 
ADDRESS 
CONTROL 

INTERRUPT VECTOA I MEMORY REFRESH R 

1st 
INDex REGISTER IX 

INDEX REGISTER IV 

STACK POINTER SP 
PROGRAM COUNTER PC 

ADDRESS BUS 
SPECIAL PURPOSE REGISTERS 

PIN 

NO. SYMBOL NAME FUNCTION 

1-5, AO-A15 Address Bus 3-State Output, active high. Pins AO-A15 constitute a 
30-40 16-bit address bus, which provides the address for 

memory and I/O device data exchanges. Memory 
capacity 65,536 bytes. AO-A7 is also needed as 
refresh cycle. 

7-10, DO-D7 Data Bus 3-State input/output, active high. Pins 00-07 compose 
12-15 an 8-bit, bidirectional data bus, used for data exchanges 

with memory and I/O devices. 

27 Ml Machine Cycle Output, active low. Ml indicates that the machine cycle 
One in operation is the op code fetch cycle of an instruction 

execution. 

19 MREO Memory Request 3-State output, active low. MREO indicates that a valid 
address for a memory read or write operation is held in 
the address. 

20 10RO Input/Output 3-State output, active low. The I/O request 
Request signal indicates that the lower half of the address bus 

holds a valid address for an I/O read or write operation. 
The iORQ signal is also used to acknowledge an 
interrupt command, indicating that an interrupt 
response vector can be placed on the data bus. 

21 RD Memory Read 3-State output, active low. R 0 indicates that the 
processor is requesting data from memory or an 
I/O device. The memory or I/O device being addressed 
should use this signal to gate data onto the data bus. 
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PIN IDENTIFICATION 
(CONT.) NO. 

22 

28 

18 

24 

16 

17 

26 

25 

23 

PIN 

SYMBOL 

WR 

RFSH 

HALT 

WAIT 

INT 

NMI 

RESET 

BUSRO 

BUSAK 

NAME 

Memory Write 

Refresh 

Halt State 

Wait 

Interrupt Request 

Non·MlIskable 
Interrupt 

Reset 

Bus Request 

Bus Acknowledge 

poP 0780 

FUNCTION 

3·State output, active low. The memory write signal 
indicates that the processor data bus is holding valid 
data to be stored in the addressed, memory or I/O 
device. 

Output, active low. R FSH indicates that a refresh 
address for dynamic memories is being held in the 
lower 7·bits of the address bus. The MREO signal 
should be used to implement a refresh read to all 
dynamic memories. 

Output, active low. HALT indicates that the processor 
has executed a HALT software instruction, and will 
not resume operation until either a non·maskable or a 
maskable (with mask enabled) interrupt has been 
implemented. The processor will execute NOP's while 
halted, to maintain memory refreSh activity. 

Input, active low. WAIT indicates to the processor 
that the memory or I/O devices being addressed are 
not ready for a data transfer. As long as this signal is 
active, the processor will reenter wait states. 

Input, active low. The INT signal is produce;!l by I/O 
devices. The request will be honored upon completion 
of the current instruction, if the interrupt enable 
flip-flop (I F F) is enabled by the internal software. 
There are three modes of interrupt response .. 
Mode o'ls identical to 8080 interrupt response mode. 
The Mode 1 response is a restart location at 0038H. 
Mode 2 is for simple vectoring to.an interrupt service 
routine anywhere in memory. 

Input, active low. The non-maskable interrupt has a 
higher priority than INT. It is always acknowledged at 
the end of the current instruction, regardless oft~ 
status of the interrupt enable fUp-flop. When the NMI 
signal is given, the I'PD780 processor automatically 
restarts to lo~ation OOS6H. 

I nput, active low. The RESET signal causes the 
processor to reset the interrupt enable flip·flop (IFF), 
clear PC and I and R registers, and set interrupt to 
8080A mode. During the reset time, the address bus 
and data bus go to a state of high impedance, and all 
control output signals become inactive, after which 
processing continues at OOOOH. 

Input, active low. IiIUSRO has a higher priority than 
NMI, and is always honored at the end of the current 
machine cycle. It is used to allo,w other devices to II 
take control over the processor address bus, data bus 
signals; by requesting that they go to a state of high 
impedance. 

Output, active low. tiUSAK is used to inform the 
requesting device that the processor address bus, 
data bus and 3·state control bus signals have entered 
a state of high impe<lance, and the exiern~1 device can 
now take control of these signals. 

369 



J.LPD780 
Operating Temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to +70°C 
Storage Temperature ................................... -65°C to +150°C 
Voltage on any Pin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -0.3 to +7 Volts (j) 
Power Dissipation ............................................... 1.5W 

Note: <D With Respect to Ground. 

COMMENT: Stress above' those listed under" Absolute Maximum Ratings" may cause permanent 
damage to the device. This is a stress rating only and functional operation of the device at these or 
any other conditions above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended periods may affect devica 
reliability . 

*Ta = 25°C 

T "" OoC to +70°C' Vee = +5V + 5% unless otherwise specified • -
LIMITS TEST 

PARAMETER SYMBOL MIN TYP MAX UNIT CONDITIONS 

Clock Input L.ow Voltage V,u, -0.3 0.45 V 

Clock Input High Voltage VIHe Vee-0.6 iItcc+O.3 V 

Input Low Voltage VII -0.3 O.S V 

Input High Voltage VIH 2.0 Vee V 

Output Low Voltage VOL 0.4 V 10 =1.SmA 

Output High Voltage VOH 2.4 V 10H --250 ~A 

I ~PD780 ICC 150 mA te = 400 ns 
Power Supply Current I ",P0780.' 

ICC 90 200 mA te = 250 n. 
Input t.eakage Current III 10 ~A VIN =0'0 Vee 
Tri-State Output Leakage Current in Float ILOH 10 ~A VOUT' 7.4'0 Vee 
Tri·Stat. Output Leakage Current in Float ILOL -10 ~A VOUT = 0.4 V 

Data Bus Leakage Current in Input Mode ILD ±10 "A 0< VIN < Vee 

Ta = 25°C 

LIMITS TEST 

PARAME:TER SYMBOL MIN TYP MAX UNIT CONDITIONS 

Clock Capacitance C", 35 pF Ic = 1 MHz 

Input Capacitance CIN 5 pF Unmeasured Pins 

Output Capacitance COUT 10 pF Returned to Ground 
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AC CHARACTERISTICS Ta = o"c to +70"C; Vee ~ +5V ' 5%, unless otherWise speCified. 

PARAMETER 

Clock Period 

Clock Pulse Width, Clock High 

Clock Pulse Width, Clock Low 

Clock Rise and Fall Time 

Address Output Delay 

Delay to Float 

Address Stable Prior to MREQ (Memory Cycle) 

Address Stable Prior to IORO, RD or WA (110 Cycle) 

Address Siable from AD or WR 

Address Siable from AD or WR Dunng Float 

Data Output Delay 

Delay to Float Dunng Write Cycle 

Data Setup Time to RISing Edge of Clock DUring Ml Cycle 

Data Setup Time 10 Falling Edge of Clock DUring M2 to M5 Cycles 

Dala Slable Pnor 10 WR !Memory Cycle) 

Dala Slable Prior '0 WR UfO Cycle) 

Dala Slable from WR 
--

Any Hold Time for Setup Time 

MREQ Delay from Failing Edge of Clock to MREQ Low 

MREO Delay from RIsing Edge of Clock to MREO High 

MREO Delay hom FaHlng Edge of Clock to MREP High 

Pulse Width, MREO Low 

Pulse Width, MREO High 

10RO Delay from RIsing Ed\:le of Clock to 10RO low 

10AG Delay from Failing Edge of Clock to 10RO low 
.- .. 

10AG Delay from RIsing Edge of Clock to lORa High 

lORa Delay from FaHlng Edge of Clock to 10RG High 

AD Delay from RiSing Edge of Clock 10 AD low 

RO Delay from Falling Edge of Clock 10 AD Low 

AD Delay hom RIsing Edge of Clock 10 AD High 

AD Delay from Failing Edge of Clock 10 RD High 

WR Delay from RIsing Edge of Clock to WR low 

WR Delay from Failing Edge of Clock 10 WR Low 

WR Delay from Failing Edge of Clock to WA High 

Pulse Width to WA Low 

MI Delay from RIsing Edge 01 Clock 10 MI Low 

MI Delay from Rls.ng Edge of Clock to MI High 

RFSH Delay from Rising Edge of Clock to AFSH low 

RFSH Delay from RIsing Edge of Clock 10 RFSH High 

WAIT Setup Time to Failing Edge of Clock 

HALT Delay Time from Failing Edge of Clock 

INT Setup Time 10 RIsing Edge 01 Clock 

Pulse Width, NMI Low 

BUSRO Selup Time to R,slng Edge of Clock 

8USAK Delay hom Rising Edge of Clock to BUSAK low 

BUSAK Delay from Failing Edge of Clock to BUSAK High 

RESET Setup Time to R'slng Edge of Clock 

Delay 10 Floal (MREQ, IORG. RD and WR) 

MI Stable Pnor to IORO (Interrupt Ack_) 

NOles: <D taem ~ tw{¢lH) + If -65 (75)' 

@ lacl" Ic -70 1801" 

SYMBOL 

'e 
tw ('j,HI 

twl'i'U 

I r ,! 

'D(AD) 

IF (AD) 

'oem 
'aci 

'" 
teaf 

'DID) 

'FlO) 

IS'HO) 

Is·pm) 

Idcm 

Idcl 

.!'&'df 

'H 

IOL'I'(MR) 

IOH,t, MR 

'OH",(MR) 

'wIMRLl 

tw(MRH) 

tOU·IIA) 

tDL,Io(IAI 
t-

tDH'io(fAI 

tOH't_(lAl 

'Ol"dRO) 

IDl'HRDI 

tDH'lo/RD) 

IOH'I,(RD) 

IDl'l-dWRl 

IOL'I>IWR) 

IDH'I·!WRl 

Iw(WALl 

'DL(MJ) 

'DH(MI) 

tDL(RF) 

'OH(RF) 

Is(WTl 

to(HT) 

'sIlT) 

'wINML) 

Is(BO) 

'OL(BA) 

tDH(BA) 

's(AS} 

tFIC) 

'm, 

JLPD780 

LIMITS 

,uPD780 ,uPD780·1 TEST 

MIN MAX MIN MAX UNIT CONDITIONS 

04 @ 025 @ 
180 110 

180 2000 110 2000 

30 30 

145 110 

110 90 

Q) 
CL 50 pF 

@ 0 
@ @ 

® ® 
230 150 

90 90 

50 35 

60 50 "' Cl- 200pF 

® ® 
® ® 

(j) 

100 85 

100 85 

100 85 

® ® 
® ® 

90 75 

110 85 

100 85 

110 85 Cl ~ 50 pF 

100 85 

130 95 

100 85 

110 85 

80 65 

90 80 

100 80 

@ @> 
DQ 100 

130 100 
CL = 30pF 

180 130 

150 120 

70 70 

300 300 CL ~ 50 pF 

80 80 

80 80 

80 50 

120 100 

110 100 
CL" 50pF 

90 60 

100 80 

® ® 

Rl + 2.1 k!1 I tca ~ 11/11 ('I>Ll + Ir ·50 (40)' 

4 tcaf ~ Iw ('I>Ll + Ir -45 (6Q)" 

5 Idem ~ Ie 170 (2101' 
6 Idc! '" Iw (¢Ill + Ir -170 (2101' 

7 tcdf~ ('~Ll + tr 70 (80)' 
8 tVII (MRLl ~ tc 30 (40)" 

FROM OUTPUT <>-~----+---I.---i 

9 tw (MRH) " tw ('I.H) + If 20 (30)" 

~ tw (WRI " Ic -30 (401' 
11 Imr"' 2tc + tw I'I-H) + If 65 ISO)" 

IC = tw (<I-H) + Iw {'I-Ll + tr + If 

"These values apply to the j.£PD780. 

UNDER TEST 

LOAD CIRCUIT FOR OUTPUT 
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p.PD780 

Instruction Op Code Fetch 

The contents of the program counter (PC) are placed on the address bus at the start 
of the cycle. MREO goes active one-half clock cycle later, and the falling edge of this 
signal can be used directly as a chip enable to dynamic memories. The memory data 
should be enabled onto the processor data bus when RD goes active. The processor 
takes data with the rising edge of the clock state T3. The processor internally decodes 
and executes the instruction, while clock states T3 and T 4 of the fetch cycle are used 
to refresh dynamic memories. The refresh control signal RFSH indicates that a refresh 
read should be done to all dynamic memories. 

r--------M I Cycle-------~ 

<I> 

RD 

WAIT -r---\.---- --' L __ _ 

MI \.._----
-+--------t---~IN 

Memory Read or Write Cycles 

This diagram illustrates the timing of memory read or write cycles other than an op 
code fetch (Ml cycle). The function of the MREO and RD signals is exactly the same 
as in the op code fetch cycle. When a memory write cycle is implemented, the MR EO 
becomes active and is used directly as a chip enable for dynamic memories, when the 
address bus is stable. The WR line is used directly as a RIW pulse to any type of semi­
conductor memory, and is active when data on the data bus is stable. 

\---- Memory Read Cycle.----o~--- Memory Write Cycle 

<I> 

WR 

-l----+----HIN DATA OUT 

:.JL- - - -- -:.-:.. -_ TL -
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TIMING WAVEFORMS 
(CaNT.) 

fL PD780 

Input or Output Cycles 

This illustrates the timing for an I/O read or I/O write operation. A single wait.state 
(TW) is automatically inserted in I/O operations to allow sufficient time for an I/O 
port to decode its address and activate the WAIT line, if necessary. 

'I' 

T, 

~ -~ 
PORT ADDRESS 

- - -- - -- :n:--r---- ---WAIT 

WR 

OUT 

T3 

~ 

"iN' 
- ---

, 

T, 

~ 
Jc 

- --
- --

} Read 
Cycle 

} Write 

Cycle 

Interrupt Request/Acknowledge Cycle 

The processor samples the interrupt signal with the rising edge of the last clock at the 
end of any instruction. A special Ml cycle is started when an interrupt is accepted. 
During the Ml cycle, the 10RO (instead of MREO) signal becomes active, indicating 
that the interrupting device can put an 8-bit vector on the data bus. Two wait states 
(TW) are automatically added to this cycle. This makes it easy to implement a ripple 
priority interrupt scheme. 

INT 

AO-A15 

MI 

MREO 

10RO 

WAIT 

RD 

Last M CYcle -_-+-o---------~ MI-----------­
--of Instruction 

PC REFRESH 

-r-----~------_t------_t------4-------t_--_1JiNr--------------r---- = = -= r- -------- _-'::_-=-_TL :::- = =:= 
I NSTR UCTION SET The following summary shows the assembly language mnemonic and the symbolic 

operation performed by the instructions of the IlPD780 and IlPD780-1 processors. 
The instructions are divided into 16 categories: 

Miscellaneous Group 
Rotates and Shifts 
Bi t Set, Reset and Test 
Input and Output 
Jumps 
Calls 
Restarts 

8-Bit Loads 
16-Bit Loads 
Exchanges 
Memory Block Moves 
Memory Block Searches 
8-Bit Arithmetic and Logic 
16-Bit Arithmetic 

Returns General Purpose Accumulator and Flag Operations 

The addressing Modes include combinations of the following: 

Indexed Immediate 
Register Immediate Extended 
Implied Modified Page Zero 
Register Indirect Relative 
Bit Extended 
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#L PD780 TIMING WAVEFORM <D 

~ 

AO-15 

AO-A1S 

r-00_7 

OUT 

M1 

FiFSH 

MREci 

AD 

WR 

iORQ 

AD 

"'" "0" 
CLOCK 4.2V O.BV 

Note: <D Timing measurements are made at the following voltages unless otherwise specified: OUTPUT 2.0V O.BV 
'NPUT 2.0V O.BV 
FLOAT JoV ±O.5V 
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fLPD780 
INSTRUCTION SET TABLE 

MNEMONIC 
SYMBOLIC 

DESCRIPTION 
NO. NO. T FLAGS OPCODE 

OPERATION BYTES STATES C Z PlY S N H 76 543 210 

Ace HL, ss HL-HL+ss+CY Add with carry reg. pair 5S to HL I 11 ! ! V ! a x 11 101 101® 
01 ssl 010 

ADe A,r A - A + r + CY Adc.: with carry Reg. r to Ace 1 4 t t V t a ! 10 001 rrr® 
ADC A,n A-A+n+CY Add with carry value n to ACe 7 ! ! V I 0 ! II 001 110 

nn nnn nnn 
ADC A, IHLI A-A + IHLI +CY Add with carry loc. tHL) to ACe 7 t t V ! 0 1 10 001 110 
ADC A,!lX + dl A - A + !IX + dl + CY Add with carry loc. (IX + dJ to ACe 19 t t V 1 0 1 11 all 101 

10 001 110 
dd ddd ddd 

ADC A, IIY + dl A +- A + (IV + d) + CY Add with carry lac. (lY + dJ to ACe 19 t I v 1 a t 11 111 101 
10 001 110 
dd ddd ddd 

ADO A. n A- A + n Add value n to ACe 2 7 t t V ! a ! 11 000 110 
nn nnn nnn 

ADD A. r A-A+r Add Reg. r to ACe 1 4 ! ! V ! a ! 10 000 rrr® 

ADD A, IHLI A-A+IHLI Add location (HL) to ACe 1 7 ! ! V ! a ! 10 000 110 

ADDA,!lX+dl A-A+!lX+dl Add location (I X + dJ to Ace 3 19 ! ! V I a I 11 all 101 
10 000 110 
dd ddd ddd 

ADD A, (lY +dl A <- A + (ty +d) Add location (ly + d) to ACe 3 19 1 ! V I a ! 11 111 101 
10 000 110 
dd ddd ddd 

ADD HL. ss HL- HL+ss Add Reg. pair S5 to HL 1 11 ! · · · a x 00 ssl 001® 

ADD IX, "" IX-IX+pp Add Reg. pair pp to IX 2 15 1 · · · a x 11 all 101© 
00 ppl 001 

ADD IV, rr lV-IV .... 'T Ao:id R~9. pair rr to IV 2 15 : · · · a x 11 111 101@ 
00 ,,1 001 

ANDr A--AAr ,LogIcal' AND' of Reg. r 1\ Ace 4 a 1 P 1 a I 10 100 rrr® 
AND n A- AAn ,Logical 'AND' of value n .\ ACC 7 a 1 P 1 a 1 11 100 110 

i nn nnn nnn 
AND IHLI A - AAIHLI i ~~::~:: : :~g: ~: :~~: IHLI " ACC 7 a I P I a 1 10 1)0 110 
AND (IX +dl A -AA!lX +dl (lX+dl "ACC 19 a 1 P 1 0 I 11 all 101 

10 100 110 
dd ddd ddd 

AND(lY+dl A -AI\I!Y + d) logical 'AND' of lac. IlY + d),\ ACC 19 a 1 P 1 a I 11 111 101 
10 100 110 
dd ddd ddd 

BIT b, IHLI Z-IHi.I b Test BIT bof location (Hl) 2 12 · ! X X a 1 11 001 011® 
01 bbb 110 

BIT b, !IX + dl z- (i"X""""+d) b Test BIT b at location (IX + d) 4 20 · 1 X X a 1 11 all 101® 
11 001 all 
dd ddd ddd 
01 bbb 110 

BITb, ItY +dl z·- IlY+dl b Test BIT b at location (ly + d) 4 20 · 1 X X a 1 11 111 101® 
11 001 011 
dd ddd ddd 
01 bbb 110 

BIT b, r Z -rb Test BIT of Reg. r 2 8 · 1 X X a 1 11 001 ?::®® 01 bbb 

CALL CC, nn If condition cc false continue, Call subroutine at location nn If 3 10 · · 0 · . . 11 0-<0-> 100® 
else same as CALL nn condition cc IS true nn nnn nnn 

nn nnn nnn 

CALL nn ISP .- 11 - PCH Unconditional call subroutine at 3 17 · · · · . . 11 001 101 
ISP·· 21 - PCL location nn nn nnn nnn 
PC- nn nn nnn nnn 

CCF CY - CY Complement carry flag I 4 : · · · a X 00 111 111 

CP, A-, Compare Reg. r With ACe 4 ! ! V ! 1 I 10 111 rrr@ 
cpn A-n Compare value n With ACe 7 I t v I 1 ! 11 111 110 

nn nnn nnn 
Cp IHLI A-IHLl Compare loc. (Hl) with ACC 7 ! I V I 1 ! 10 111' 110 
CP!lX +dl A - (IX + dl Compare loc. (IX + d) with ACC 19 I t V I 1 I 11 all 101 

10 111 110 
dd ddd ddd 
11 111 101 

CP!lY+dl Compare loc. (lY + d) with ACe 19 I I V I 1 I 10 111 110 
dd ddd ddd 

CPD A IHLI Compare location (HLl and ACC, 2 16 · I@ l CD l 1 1 11 101 101 
Hl'- Hl 1 decrement H l and Be 10 101 001 
BC - BC 1 

CPDR A-IHLI Com pate location (HL) and ACC, 2 21 If Be:: 0 · !@ ICD I 1 1 11 101 101 
HL-- Hl..J 1 decrement HL and BC, repeat until and A 1- (HL) 10 111 001 
BC-BC-l BC = a 16 ,f BC = 0 
until A '" (Hli or BC '" 0 orA=(HLl 
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fLPD780 

MNEMONIC SYMBOt.lC 
OESCRIPTION 

NO. 
OPERATlaN BYTES 

CPI A-IHll Compare joca~ion (HLl and ACe, 2 
HL ....... HL+ 1 increment HL and decrement Be 
BC - BC - 1 

CPIR A-IHLI Compare location (HLI and ACe, 2 
HL-HL+ 1 increment HL, decrement Be 
BC-BC-l Repeat until Be'" c 
until 
A=(HL)orBC=O 

CPL A-A Complement ACe (1'5 comp.) 1 

DAA Decimal adjust ACe 1 

DEC r (- r - 1 Decrement Reg. r 
DEC IHLI IHLI ~ IHLI - 1 Decrement loco (HLl 
DEC (IX +dl !IX + dl - (IX + dl - 1 Decrement loc. !IX + dl 

DEC (lY +dl !lY + dl- !lY + dl 1 Decrement loc. IIY +dl 

DECIX IX -- IX - 1 Decrement I X 2 

DECIY IY -IY-l Decrement IY 2 

OECss 5S ...... S5 - 1 Decrement Reg. pair 5S 1 

DI IFF -0 Disable interrupts 1 

DJNZ, e B +- B-1 if B '" 0 Decrement B and jump relative If 2 
continue if B f 0 B=O 
PC - PC + e 

EI IFF -1 Enable interrupts 1 

EX ISPI. HL H~ ISP+ 11 Exchange the location (SP) and HL 1 
L-ISPI 

EX ISPI. IX IX H ~ ISP "1 Exchange the location (SP) and IX 2 
IX L ~ ISPI 

EX ISPI. IY IYH~ ISP+ 11 Exchange the location (SP) and IY 2 
IY I. ··ISPI 

EX AF, AF' AF - AF' Exchange the contents of AF, AF' 1 

EX DE. Hl DE - HL Exchange the contents of DE and HL 1 

EXX BC- Be' Exchange the contents of BC, DE, HL 1 
DE ~ DE' with contents of BC', DE', HL', 
HL-HL' respectively 

HALT Processor Hal ted HAL T (walt for Interrupt or reset) 1 

1M 0 Set Interrupt mode 0 2 

1M 1 Set Ime~p..!pt rT'ode 1 I 2 

1M 2 Set Interrupt mode 2 2 

IN A. Inl A -- (n) Load ACe with input from device n 2 

IN '. ICI ,-ICI Load Reg. r with input from deVice 2 
ICI 

INC IHLI IHLI-IHLI + 1 Increment location (HLI 1 

INC IX IX -IX + 1 Increment IX 2 

INC IIX + dl (IX + d) <- (IX + d) + 1 Increment location (IX + d) 3 

INC IY IV ....... IV + 1 Increment IV 2 

INC IIY +dl (ly + d) <- (ly + d) + 1 Increment location llY + d) 3 

INC r r ---r + 1 Increment Reg. r 1 

INCss ss-ss+ 1 Increment Reg. pair ss 1 

IND IHLI-ICI Load location (HL) with input from 2 
B - B'-l port (e), decrement HL and B 
HL-HL-l 
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NO. T 
STATES ·C 

16 · 
21 if Be = 0 · andA+ tHU 
16 if Be '" 0 
orA=(HU 

4 · 4 ! 

4 · 11 · 23 · 
23 · 
10 · 
10 · 
6 · 4 · 8 · 
4 · 19 · 

23 · 
23 · 

4 · 4 · 4 · 
4 · 8 · 
8 · 
B · 

11 · 
12 · 
11 · 10 · 
23 · 
10 · 
23 · 

4 · 6 · 16 · 

INSTRUCTION SET TABLE 
(CaNT.) 

FLAGS OP COOE 
Z PIV S N H 76 543 210 

I<V !G) ! 1 I 11 101 101 
10 100 001 

I<V !G) I 1 ! 11 101 101 
10 110 001 

· · · 1 1 00 101 111 

I P ! · I 00 100 111 

I V I 1 I 00 '" 101@ 
I V I 1 I 00 110 101 
I V I 1 I 11 011 101 

00 110 101 
dd ddd ddd 

I V I 1 I 11 111 101 
00 110 101 
dd ddd ddd 

· · · · · 11 011 101 
00 101 011 

· · · · · 11 111 101 
00 101 011 

· · · · · 00 ssl 011® 

· · · · · 11 110 011 

· · · · · 00 010 000 
-4--e·2 _____ 

· · · · · 11 111 011 

· · · · · 11 100 011 

· · · · · 11 011 101 
11 100 011 

· · · · · 11 111 101 
11 100 011 

· · · · · 00 001 000 

· · · · · 11 101 011 

· · · · · 11 011 001 

· · · · · 01 110 110 

· · · · · 11 101 101 
01 000 110 

· · · · · 11 101 101 
01 010 110 

· · · · · 11 101 101 
01 011 110 

· · · · · 11 011 011 
nn nnn nnn 

I P I 0 I 11 101 101G) 
01 , " 000 

I V I 0 I 00 110 100 

· • · · · 11 011 101 
00 100 011 

I V I 0 I 11 011 101 
00 110 100 
dd ddd ddd 

· · · · · 11 111 101 
00 100 011 

I V I 0 I 11 111 101 
00 110 100 
dd ddd ddd 

I V I 0 I 00 '" l00® 

· · · · · 00 ssO 011® 

I@ X X 1 X 11 101 101 
10 101 010 
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SYMBOLIC 
DESCRIPTION 

NO. NO. T FLAGS OPCODE 
MNEMONIC OPERATION BYTES STATES C Z P/V S N H 76 543 210 

INDR IHLI-ICI Load location fHU with Input from 2 21 · 1 X X 1 X 11 101 101 
B - B-1 port Ie}, decrement H"L and deere- 10 111 010 
HL·- HL - 1 until B '" 0 ment B. repeat until B " 0 

INI IHLI'~ ICI Load location (HL) with Input from 2 16 · :@ X X 1 X 11 101 101 
B - B 1 port Ie); and Increment HL and 10 100 010 
HL ..... HL + 1 decrement B 

INIR IHLI .~ ICI 
. 

Load location (HL) with Input from 2 21 · 1 X X 1 X 11 101 101 
B·- B-1 port Ie)' Increment HL and deere- 10 110 010 
HL.- HL + 1 until 8 '" 0 ment B. repeat until B =. 0 

JP IHLI PC·- HL Unconditional Jump to (HL) 1 4 · · · · · · 11 101 001 

JP (IX) PC·- IX Unconditional jump to (I Xl 2 8 · · · · · · 11 011 101 
11' 101 001 

JP IIYI PC· IY Unconditional jump to (IY) 2 8 · · · · · · 11 111 101 
11 101 001 

JP ce, nn If cc true PC • nn else contmue Jump to location nn I f condition cc 3 10 · · · · · · 11 --cc-- 010@ 
IS true nn nnn nnn 

nn nnn nnn 

JP nn PC· nn Unconditional Jump to location nn 3 10 · · · · · · 11 000 011 
nn nnn nnn 
nn nnn nnn 

JA C, e If C '- 0 continue Jump relaTIve to PC + e, If carry '- 1 2 7 I' condition · · · · · · 00 111 000 
If C = 1 PC - PC + e mel. 12. If -4-- e-2--.-. 

not 

JR e PC··PC+c Unconditional lump relative to PC + e 2 12 · · · · · · 00 011 000 
-"-e·2~ 

JR NC, e If C = 1 continue Jump relative to PC + e d carry" 0 2 7 · · · · · · 00 110 000 
IfC~OPC· PC'" e ~e-2~ 

JR NZ. e If Z = 1 contmue Jump relative to PC + e If non·zero 2 7 · · · · · · 00 100 000 
12" 01 ~e·2~ 

JR Z. e If Z = 0 continue Jump relative to PC ... e If zero 2 7 · · · · · · 00 101 000 
IZ'1I ........ e·2~ 

LD A. IBel A·~ IBCI Load ACe with location (BC) 1 7 · · · · · · 00 001 010 

LD A.IDEI A- IDEI Load ACe with location IDEI 1 7 · · · · · · 00 Q11 010 

LD A, I A-I Load Ace with I 2 9 · ! IFF 1 0 0 11 101 101 
01 010 111 

LD A. (nn) A 0-- (nn) Load ACe with location nn 3 13 · · · · · · 00 111 010 
nn nnn nnn 
nn nnn nnn 

LOA. R A- R Load ACe with Reg. R 2 9 · ! IFF ! 0 0 11 101 101 
01 011 111 

LD IBCI. A • IBCI· A Load location (BC) with ACe 1 7 · · · · · · 00 000 010 

LD IDEI. A ·(D£l- A Load location IDE) with ACe 1 7 · · · · · · 00 010 010 

LD IHLI. n (HL) .- n Load location (HU with value n 2 10 · · · · · · 00 110 110 
nn nnn nnn 

LD 55, nn 55-nn Load Reg. pair ss with value nn 4 20 · · · · · · 00 ssO 001® 
nn nnn nnn 
nn nnn nnn 

LD HL. (nn) H· (nn + 11 Load HL with location (nn) 3 16 · · · · · · 00 101 010 
L - (nn) nn nnn nnn 

nn nnn nnn 

LD IHLI.t (HL) .' r Load location (HLl with Reg. r 1 7 · · · · · · 01 110 rrr® 

LD I. A 1- A Load I with ACe 2 9 · · · · · · 11 101 101 
01 000 111 

LD IX, nn IX ..... nn Load IX with value nn 4 19 · · · · · · 11 011 101 
00 100 001 
nn nnn nnn 
nn nnn nnn 

LD IX, (nn) IX H <-(nn+ll Load IX with rocatlon (nn) 4 20 · · · · · · 11 011 101 
IXL .... Inn) 00 101 010 

nn nnn nnn 
nn nnn nnn 

LD (IX of dl, n (IX + d) ..... n Load IDeation (IX + d) with value n 4 19 · · · · · · 11 011 101 
00 110 110 
dd ddd ddd 
~n nnn nnn 

LD IIX +dl. t (IX +d) -- r Load location OX + d) with Reg. r 3 19 · · · · · · 11 011 101® 
01 110 rrr 
dd ddd ddd 



""PD780 

SYMBOLIC NO. 
MNEMONIC 

OPERATION DESCRIPTION BYTES 

LD IV, nn IY -- nn Load IV with value nn 4 

LD IV, (nn) IV H '" (nn + n Load IV with location (nn) 4 
IY L "'- (nn) 

LD 55, (nn) SSH <- (nn + 1) Load Reg. pair dd with location (nn) 4 
sSL'- (nn) 

LD !lY + dl. n (lY + dl <- n Load (IV + d) with value n 4 

LD (IV + d). r flY + d)·- r Load location (ly + d) With Reg r 3 

LO (nn), A (nn) .~ A Load location (ron) With Ace 3 

LD (nn), 55 (nn + 1) <- sSH 
{nnl-ss L 

Load location (nn) With Reg. Pilil dd 4 

LO (nn), HL (nn+l)-H Load location (nn) With HL 
I 

:\ 
(nn)- L 

LO (nn), IX (nn + 1). IX H Load location (nn) With 1 X 4 
(nn)"- IX L 

LO Innl. IY (nn+1) .. IY H Load location Inn) With IV 4 
(nn) .. · IV L 

LD R, A R-A Load R With ACe 2 

LD"IHLI ,- IHLI Load Reg. r With location (HU 1 

LDr,(lX+d) r·- (!X + d) Load Reg. r With location (IX + dJ 3 

LOr,OY+dl r- (IV +d) Load Reg. , With location (IV + d) 3 

LOr, n ,- n Load Reg. r With value n 2 

LD. r, r ,- , Load Reg. r With Reg. r 1 

LD SP, HL SP- HL Load SP With HL 1 

LD SP, IX SP- IX Load SP With IX 2 

LDSP,IY SP-IY Load SP With IV 2 

LDD IDEI- IHLI Load location (DE) With location 2 
DE-DE-l (HU. decrernent DE. HL and Be 
HL-HL -1 
BC - BC - 1 

LDDR IDEI-IHLI Load location IDE) With location 2 
DE - DE- 1 IHLI 
HL-HL -1 
BC- BC , until Be == 0 

LDI IDEI - IHLI Load location (DEI With location 2 
OE-DE+1 (,H U, Increment DE. HL. decrement 
HL-HL+1 BC 
BC-BC-l 

LOIR IDEI - IHLI Load location (DEI With location 2 
DE +- DE + 1 (HU, Increment DE. HL; decrement 
HL - HL + 1 Be and repeat until Be =- 0 
Be ---- BC - 1 untIl BC '" 0 

NEG A- O-A Negate ACe (Ts complement) 2 
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NO. T 
STATES C 

14 · 
20 · 
20 · 
19 · 
19 · 
13 · 
20 · 
16 · 
20 · 
20 · 

y · 
7 · 19 · 

19 · 
7 · 
4 · 6 · 

10 · 
10 · 
16 · 
21 · 
16 · 

21 If Be ;-10 · 16 If Be = 0 

8 ! 

INSTRUCTION SET TABLE 
(CONT.) 

FLAGS OPCODE 
Z P/V s N H 76 543 210 

· · · · · 11 111 101 
00 100 001 
nn nnn nnn 
nn nnn nnn 

· · · · · 11 111 101 
00 101 010 
nn nnn nnn 
nn nnn 

~~~® · · · · · 11 101 
01 ssl 011 
nn nnn nnn 
nn nnn nnn 

· · · · · 11 111 101 
00 110 110 
dd ddd ddd 
nn nnn nnn 

· · · · · 11 111 101® 
01 110 , " 
dd ddd ddd 

· · · · · 00 110 010 
nn nnn nnn 
nn nnn nnn 

· · · · · 11 101 101@ 
01 ssO 011 
nn nnn nnn 
nn nnn nnn 

· · · · · 00 100 010 
nn nnn nnn 
nn nnn nnn 

· · · · · 11 011 101 
00 100 010 
nn nnn nnn 
nn nnn nnn 

· · · · · 11 111 101 
00 100 010 
nn nnn nnn 
nn nnn nnn 

· · · · · 11 101 101 
01 001 111 

· · · · · 01 , " 110® 

· · · · · 11 all 101® 
01 , " 110 
dd ddd ddd 

· · · · · 11 111 101@ 
01 , " 110 
dd ddd ddd 

· · · · · 00 , " 110® 
nn nnn nnn 

· · · · · 01 , " r'r'r'® 

· · · · · 11 111 001 

· · · · · 11 011 101 
11 111 001 

· · · · · 11 111 101 
11 111 001 

· I · 0 0 11 101 101 
10 101 000 

· ~ · 0 0 11 101 101 
10 111 000 

· I (j). 0 0 11 101 101 
10 100 000 

· 0 · 0 0 11 101 101 
10 110 000 

I V I 1 I 11 101 101 
01 000 100 



,",PD780 

MNEMONIC 
SYMBOLIC NO. NO. T FLAGS OPCOOE 

OPERATION OESCRIPTION 
BYTES STATES C Z PIV S N H 76 543 210 

NOP No operatIon 1 4 · · · · · · 00 000 000 
OR, A· AV, logical 'OR' of Reg. r and ACe 4 0 I P 1 0 I 10 110 rlr@ 
OR n A· AV n logical 'OR' of value n and ACe 7 · I P I 0 I 11 110 110 

A· AV IHlI 
nn nnn nnn 

OR IHlI Logical 'OR' of loc. (HLI and Ace 7 · I P I 0 I 10 110 110 
OR \IX + dl A· IIX + dl Logical 'OR' of loc. (IX + dl t\ ACe 19 · I P i 0 1 11 011 101 

10 110 110 
dd ddrJ ddd 

OR (IV + dl A· AVIIY+d) Logical 'OR' of loc. !IV + dl ,\ ACe 19 · , P 1 0 1 11 111 101 
10 110 110 
dd ddd ddd 

OTOR lei· IHlI Load output port (e) with contents 2 21 If 8 10 · 1 X X 1 X 11 101 101 
B· B 1 of IDeation IHU, decrement HL 16 If B e 10 111 011 
HL· HL 1 until B =: 0 and B. repeat untIl B 0 

OTiR lei· IHL! Load output POlt lei with location 2 21 If B J. 0 · 1 X X 1 X 11 101 101 
B·· B ··1 (HL), Ulcrernent HL, decrement 8, 16 It B e 10 110 011 
HL· HL + 1 UIlIII B 0 !f!pe<lt Ullllt B 0 

aUT IC)' r lei· , Load output port (e) with Req. r 2 12 · · · · · · 11 101 101@ 
01 , " 001 

OUT InJ, A In) • A Load output porI (11) wITh ACe 2 11 · · · · · · '1 010 011 
nn nnn nnn 

OUTO Ie) . IHLI Load output port Ie) with locatlor' 2 16 · :@ x x 1 X 11 101 101 
B· B 1 IHU, InCII!ITlPtll HL and 10 101 011 
HL· HL·- 1 (jecr!!nwnt B 

OUTI lei· tHU Land output port (C) with 10CiJlI011 2 16 · :@ X X 1 X 11 Inl '0' B· B 1 IHl), Increment Hl ;mel I 1G 100 011 
HL· HL 4 1 dpclemenl B 

'POP IX :~H :. (SP + 1) LOJd IX with top 01 slack 2 14 · · · · · · 11 011 101 

L 
ISP) 11 100 001 

PQPIV IV H • (SP' 1 ) Load IV wltb lOp of ~l<Jck 2 14 · · · · · · 11 111 101 
IV L' ISP) 11 100 001 

POPQq qQH·4 (SP + 11 Load Re() palf Qt! With top Gf Hilck 1 10 · · · · · · 11 000 001@ 
QQL' (SP) 

PUSH IX ISP 21· IX L Loarl IX onto swck 2 15 · · · · · · 11 011 101 
ISP 11· IX H 11 100 101 

PUSH IV ISP 21· IY L Load IVan to SHIck 2 15 · · · · · · 11 111 101 
ISP 11· IY H 11 100 101 

t='U5H qq ISP 21· OqL Load Req pall qq onlO stuck 1 11 · · · · · · 11 qOO 101@ 
ISP 11· qqH 

RES b, r Sh· 0 Reset 81t b of Reg. r 8 · · · · · · 11 001 011~ 
10 bbb " , 

RES h. IHLI SIl . O.IHLI Resel 81t h of lac. IHLI 15 · · · · · · 11 001 011 
10 bbh 110 

RESb, (IX +d) Sh· 0, (IX + dl Reset 81t b of lac. IIX + dl 23 · · · · · · 11 011 101 
11 001 011 
dd ddd ddd 
10 bbb 110 

RES b, (IV + dl Sh· 0, (IV'" dl Reset 81t b of lac. (IV ... dl 23 · · · · · · 11 111 101 
11 001 011 
(jel ddt! ddd 
10 hbb 110 

RET ~~L : ISP) Return from subroutine 1 10 · · · · · · 11 001 001 
fSP t 1) 

H 

11 ·cc . OOO® RET cc If r:ondllion cc rS '(.Ilse Return from subrOUTine If condiTion 1 5 II CC false · · · · · · ('onl. else (PCl . ISPI cc IS true 11 rI CC true 
II 

peW (SP. 1) 

RETI Return from Interrupt 2 14 · · · · · · 11 101 101 
01 001 101 

RETN Return from non·maskable Interr UPI 2 14 · · · · · · 11 101 101 
01 000 101 

RL, Rotate left through carry Reg. r 2 : : P : 0 0 11 001 011@ 
00 010 '" RllHLI Rotate left through carry lac. (HLl 4 : : P : 0 0 11 001 011 

LEH6]J 00 010 110 
RLUXtdl Rotate left through carry lac. OX t (1) 6 : : P ! 0 0 11 011 101 

11 001 011 
dd ddd ddt! 

m ,.IHLI. 00 010 110 
RL (ly t ell (IX + dl, RotaTe left through carry loc. /IV t dl 6 : ! P : 0 0 11 111 101 

\lY +dl.A 11 001 011 
d(i d<kl ddd 
00 010 110 

RLA Rowte lell ACC through carry 1 4 : · · · 0 0 00 010 111 
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MNEMONIC 
SVMBOLIC NO. 

OPERATION DESCRIPTION BVTES 

RlC IHll Rotate location (HU left circular 2 

RlC(IX'dl Rotate location (IX + d) left Circular 4 

RlC (IY' dl §JlEj}J Rotate location {lY + d) left Circular 4 

m....: r, {HLl, 
(IX + dl. (IY + dl. A 

RLe r Rotate Reg. r left Circular 2 

AlCA Rotate left Circular Ace 1 

RlD A~IHLI Rotate digIt left and right between 2 
Ace and location (H L) 

RR, Rotate right through carry Reg. r 

RR (HLI I Rotate right through carry loc. (HLI 

AR (IX +dl Rotate right through carry loc. 
(IX + d) 

RRIIY+dl c::r::tf}:§=J Rotate right through carry loc. 

m ,.IHLI. (IV + d) 

(IX +d), (IV +d),A 

RRA Rotate right ACe through C<Hry 1 

RRCr Rotate Reg. r rtght Circular 

RRC(HLI Rotate loc. (HLl right circular 

RRC IIX + dl Rotate loc (I X + dl right Circular 

L:{ijjJ-a 
RRC (IY + dl m - r, (HLl, 

(IX + dl. (IV' dl. A 
Rotate lac. (IY + dl right Circular 

RRCA Rotate fight Circular ACC 1 

RRO A~IHll Rotate digit right and left between 2 
ACC and location (HL) 

RST t ISP 11· peH Restart to location T 1 
ISP 21 ' PCl 
pcw O. PCl' T 

sac A, r A,- A , CY Subtract Reg. r from ACe w/carry 1 
ssc A, n A, A n CY Subtract value n from ACC with 

carry 
sac A. (HLI A· A IHLI cy Sub. loc. (H Ll from Ace w/carry 
sac A. (IX' dl A, A (IX + dl CY Subtract loc {I X + dl from 

ACe With carty 

sac A. IIV 'dl A'-A {IY + dl CY Subtract loc. (IY + dl from 
ACC with carry 

sse HL,ss HL· Hl " CY Subtract Reg pim ss from HL With 2 
carry 

SCF CV' 1 Set carry lIag (e - 1) 1 

SEt b, (HL) (HUb ~- 1 Set Bit h of lOCation IHL) 2 

SET h. {IX + dl (IX + dlh '- 1 Set 81t b of location {IX + dl 4 
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NO. T 
STATES 

'5 

23 

23 

8 

4 

18 

2 

4 

6 

6 

4 

2 

4 

6 

6 

4 

18 

11 

4 
7 

7 
19 

19 

15 

4 

15 

23 

INSTRUCTION SET TABLE 
(CaNT.) 

FLAGS OP CODE 
C Z PN S N H 76 543 2'0 

i P 0 a 11 00'· 0'1 
00 000 110 

i P i 0 0 11 011 10' 
'I 001 all 
dd ddd ddd 
00 000 I'D 

! P a 0 11 111 101 
11 001 011 
dd ddd ddd 
00 000 110 

P a 0 11 001 011@ 
00 000 ,n 

· · · 0 0 00 000 111 

· P a a 11 101 101 
01 101 111 

i P a a 11 001 011@ 
00 011 ,n 

p ! a a 11 001 011 
00 all 110 

i P ! a a 11 011 101 
11 001 011 
du ddd ddd 
00 all 110 

p : a a 11 111 101 
11 001 all 
dd ddd ddd 
00 011 110 

· · · a a 00 011 111 

, ! P a a 11 001 011@ 
00 001 ,n 

p a a 11 001 011 
00 001 110 

i P a a 11 all 101 
11 001 all 
du ddd ddd 
00 001 110 

p : a a 11 111 101 
11 001 all 
dd ddd ddd 
00 001 110 

· · · 0 a 00 001 111 

· P a a 11 101 101 
01 100 111 

· · · · · · 11 , " 111 

t 1 V 1 1 1 10 011 rrr® 

I I V 1 1 i 11 011 110 
nn nnn nnn 

1 1 V 1 1 1 10 011 110 
I : V I 1 1 11 011 101 

10 011 110 
do ddd ndd 

i 1 V I 1 1 11 111 101 
10 all 110 
dd ddd ddd 

!. V I 1 y, 11 101 101® 
01 ssO 010 

1 · · · a a 00 110 111 

· · · · · · 11 001 01'@ 
11 bbb 110 

· · · · · · 11 011 101@ 
11 001 all 
dd ddd ddd 
11 bbb 110 



SYMBOLIC NO. 
MNEMONIC OPERATION 

OESCRIPTION BYTES 

SET b, (lY + dl (Iv + dill' 1 Set Btt b of location IIV + d) 4 

SET b, r 'b' 1 Set Bit b of Reg. r 2 

SLA r Shift Reg. r left arflhmetic 

SLA (HLI &--B--o 
Shift lac. (HUlett arithmetic 

SLA (IX + d) Shift loe. (IX + d) left arithmetic 

m·· r, (HLI.IIX +d), (ly +d) 

SLA (IY + dl Shift toe. (IY + d) left arithmetic 

SRA r Shift Reg. r right arithmetic 

SRA (HLI @--El Shift loe. (HLI nght arithmetic 

SRA (IX + d) Shift lac. (IX + d) right arithmetic 

m - r, (HU. (IX + dl. IIV + d) 

SRA(IY+dl ShIft loe. (lY + d) right aflthmetlc 

SAL r Shift Reg. r right logical 

SRL (HLI 
n~ 

Shift loc. (HLI right logical 

SRL(IX+dl Shift toe. fiX + d) right logical 

m r, IHU, !IX + dl. (IV + d) 

SRL(IY+dl Shift toe. (ty + d) fight logical 

SUB r A· A r Subtract Reg. r from ACe 
SUB n A· A n Subtract value n from ACe 

SUB (HLI A· A (HLI Subtract lac. (H LI from ACC 
SUB (IX + d) A'- A (IX + d) Subtract lac. (IX + d) from ACe 

SUB (ly + dl A - A . (ly + dl Subtract lac. flY + d) from ACe 

XOR ( A· AVr ExclUSive 'OR' Reg. rand ACC 
XOR n A· AVn Exclusive 'OR' value nand ACC 

XOR (HLI A· A¥ (HLI ExclUSive 'OR' lac. IHL} and ACC 
XOR (IX + dl A· A¥(lX +dl ExclUSive 'OR' lac. (IX + dl and ACC 

XOR (lY + dl A·- A¥ (ly + dl ExclUSive 'OR' lac. (IV + dl and ACC 

FLAG NOTES: ® ® © @ ® ® @ 
CD PIV flag IS 0 If 8-1 =0, else P/V= 1 Reg s S Reg 

@ Z=l if A=(HL), else ZoO BC 00 A 

@ If 8·' =0, Z flag set, else reset DE 01 B 
HL 10 C 

FLAG DEFINITIONS, SP 11 D 
• = Flag not affected E 

a = Flag reset H 

1 = L 
Flag set 

X = Flag unknown 

t = Flag affected according to reSUlt of operation 

V = Overflow set 

P = Parity set 

IFF", Interrupt flip·flop set 

r Reg pp Reg r r 

111 BC 00 BC 00 
000 DE 01 DE 01 
001 IX 10 IY 10 
010 SP 11 SP 11 
all 
100 
101 

FLAG DESCRIPTION, 

C = Carry/Link 
Z '" Zero 

P/V :0 Parity/Overflow 

B" 

a 
1 
2 
3 
4-
5 
6 
7 

b Reg r,r' Reg qq 

000 A 111 BC 
001 B 000 DE 
010 C 001 HL 
011 D 010 AF 
100 E all 
101 H 100 
110 L 101 
111 

S = Sign 
N ::z Add/Subtract 
H'" Half Carry 

00 
01 
10 
11 

,.,.PD780 

NO. T FLAGS OP COOE 
STATES C Z PIV S N H 76 543 210 

23 . . . . . . 11 111 101® 
11 001 all 
dd ddd ddd 
11 bbb 110 

8 . . . . . . 11 001 011® 
11 bbb n, 

8 : P : a a 11 001 011® 
00 100 n, 

15 : : P : a a 11 001 all 
00 100 110 

23 : P : a a 11 all 101 
11 001 all 
dd ddd ddd 
00 lOa 110 

23 : P : a a 11 111 101 
11 00,1 all 
dd ddd ddd 
00 100 110 

8 : P : a a 11 001 011® 
00 101 'n 

15 : : P : a a 11 001 all 
00 101 110 

23 P : a a 11 all 101 
11 001 all 
.id rlrld dod 
00 101 110 

23 : : P : a a 11 111 101 
11 001 all 
dd ddd ddd 
00 101 110 

8 : : P : a a 11 001 011® 
00 111 n, 

15 : : P : a a 11 001 all 
00 111 110 

23 : : P : a a 11 all 101 
11 001 all 
dd ddd ddd 
00 111 110 

23 : : P : a a 11 111 101 
11 001 011 
dd ddd ddd 
00 111 110 

4 : : v : 1 : 10 010 nr® 
7 : : v : 1 : 11 010 110 

nn nnn nnn 
7 : : V : 1 : 10 010 110 

19 : : V : 1 : 11 011 101 
10 010 110 
dd ddd ddd 

19 : : V : 1 : 11 111 101 
10 010 110 
dd ddd ddd 

4 : : P : 1 : 10 101 ,rr® 
7 : : P 1 1 : 11 101 110 

nn nnn nnn 
7 : : P : 1 : 10 101 110 

19 : : P : 1 : 11 all 101 
10 101 110 
dd ddd ddd 

19 : : P : 1 : 11 111 101 
10 101 110 
dd ddd ddd 

® CD 
CC Condition Relevant Flag R~r 

000 NZ Non Zero Z B 000 
001 Z Zero Z C 001 
010 NC Non Carry C D 010 
all C Carry C E all 
100 PO Panty Odd P/V H 100 
101 PE Panty Even P/V L 101 
110 P Sign Po'SltivE' S F 110 
111 M Sign Negative S A 111 
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(Plastic) 

MILLIMETERS T -1 A INCHES I ITEM 1 
51.5MAX -B 1.62 2.028 MAX 

C 2.54 ! 0.1 0.064 -
~ 0.5! 0.1 0.10 + 0.004-

--;:_-1---,4,,,8 .. 26 0.019! 0.004-

~~F_4-__ 1.1.2M~IN~-~~1.~9 -
I- G 2.54 MIN 0.04~ 
I-H 0.10~ 
[==C--r~~0.~5M~IN~:J~~ I-- I 5.22 MAX O.O~ 
I-- J 6.72 MAX 0.206 MAX 

~L 13.2 0.600-

I 
. 0.520 -

. M I 0.25 + 0.1 ---I ~ _ 0.05 I 0.010 + 0.004 --'-----~ 

PACKAGE OUTLINE 
j.!PD780C 
j.!PD780-1C 

780/780-1 DS-12-80-CAT 


