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The information of the product number change
Starting April 1, 2001, the product number will be changed as listed below. To order from April 1,
2001 please use the new product number. For further information, please contact Epson sales
representative.

Configuration of product number

Devices
S1 C _ 60NO1 F 0AO01 00

L— Packing specification
Specification
Package (D: die form; F: QFP)
Model number
Model name (C: microcomputer, digital products)
Product classification (S1: semiconductor)

Development tools
S5U1 C 60R08 _ D1 1 00
— Packing specification
Version (1: Version 1 [2)

Tool type (D1: Development Tool (1)
Corresponding model number (60R08: for SIC60R08)
Tool classification (C: microcomputer use)
Product classification
(S5U1: development tool for semiconductor products)

[1: For details about tool types, see the tables below. (In some manuals, tool types are represented by one digit.)
[2: Actual versions are not written in the manuals.

Comparison table between new and previous number

S1C60 Family processors S1C62 Family processors
Previous No. New No. Previous No. New No. Previous No. New No.
E0C6001 S1C60N01 EOC621A S1C621A0 E0C6247 S1C62470
E0C6002 S1C60N02 E0C6215 S1C62150 E0C6248 S1C62480
E0C6003 S1C60N03 E0C621C S1C621C0 E0C6S48 S1C6S480
E0C6004 S1C60N04 EO0C6S27 S1C6S2N7 E0C624C S1C624C0
E0C6005 S1C60N05 E0C6S37 S1C6S3N7 E0C6251 S1C62N51
E0C6006 S1C60N06 EOC623A S1C6N3A0 E0C6256 S1C62560
E0C6007 S1C60N07 EO0C623E S1C6N3EO0 E0C6292 S1C62920
E0C6008 S1C60N08 EO0C6S32 S1C6S3N2 E0C6262 S1C62N62
E0C6009 S1C60N09 E0C6233 S1C62N33 E0C6266 S1C62660
E0C6011 S1C60N11 E0C6235 S1C62N35 E0C6274 S1C62740
E0C6013 S1C60N13 E0C623B S1C6N3B0 E0C6281 S1C62N81
E0C6014 S1C60140 E0C6244 S1C62440 E0C6282 S1C62N82
EOC60R08 S1C60R08 EO0C624A S1C624A0 E0C62M2 S1C62M20
E0C6S46 S1C6S460 E0C62T3 S1C62T30

Comparison table between new and previous number of development tools
Development tools for the S1C60/62 Family

Previous No. New No. Previous No. New No. Previous No. New No.
ASM62 S5U1C62000A DEV6262 S5U1C62620D EVA623B S5U1C623B0OE
DEV6001 S5U1C60N01D DEV6266 S5U1C62660D EVA623E S5U1C623E0E
DEV6002 S5U1C60N02D DEV6274 S5U1C62740D EVA6247 S5U1C62470E
DEV6003 S5U1C60N03D DEV6292 S5U1C62920D EVA6248 S5U1C62480E
DEV6004 S5U1C60N04D DEV62M2 S5U1C62M20D EVA6251R S5U1C62N51E1
DEV6005 S5U1C60NO05D DEV6233 S5U1C62N33D EVA6256 S5U1C62N56E
DEV6006 S5U1C60N06D DEV6235 S5U1C62N35D EVA6262 S5U1C62620E
DEV6007 S5U1C60N07D DEV6251 S5U1C62N51D EVA6266 S5U1C62660E
DEV6008 S5U1C60N08D DEV6256 S5U1C62560D EVA6274 S5U1C62740E
DEV6009 S5U1C60N09D DEV6281 S5U1C62N81D EVA6281 S5U1C62N81E
DEV6011 S5U1C60N11D DEV6282 S5U1C62N82D EVA6282 S5U1C62N82E
DEV60R08 S5U1C60R08D DEV6S27 S5U1C6S2N7D EVA62M1 S5U1C62M10E
DEV621A S5U1C621A0D DEV6S32 S5U1C6S3N2D EVA62T3 S5U1C62T30E
DEV621C S5U1C621C0D DEV6S37 S5U1C6S3N7D EVA6S27 S5U1C6S2N7E
DEV623B S5U1C623B0OD EVA6008 S5U1C60NOSE EVA6S32R S5U1C6S3N2E2
DEV6244 S5U1C62440D EVA6011 S5U1C60N11E ICE62R S5U1C62000H
DEV624A S5U1C624A0D EVA621AR S5U1C621A0E2 KIT6003 S5U1C60N03K
DEV624C S5U1C624C0D EVA621C S5U1C621COE KIT6004 S5U1C60N04K
DEV6248 S5U1C62480D EVA6237 S5U1C62N37E KIT6007 S5U1C60NO7K
DEV6247 S5U1C62470D EVA623A S5U1C623A0E
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1 DESCRIPTION

1 DESCRIPTION

The S1C6200/6200A is the Core CPU of the S1C62 Family of CMOS 4-bit single-chip microcomput-
ers. The CPU features a highly-integrated architecture. Memory-mapped peripheral circuits can include
RAM, ROM, I/0 ports, interrupt controllers, timers and LCD drivers, depending upon the application.

The memory address space is divided into program and data memory, each with data and address lines.
Program memory consists of on-chip ROM, containing instructions to be executed by the CPU. Data
memory consists of RAM and memory-mapped I/0, as determined by the design of the peripheral cir-
cuitry.

A large memory as well as instructions capable of 8-bit data manipulation enhance the functionality of the
S$1C62 Family. Implementation of a common Core CPU ensures that a wide range of application-specific
devices can be designed and fabricated with the minimum turnaround time.

1.1 System Features

e Common Core CPU for all S1C62 Family microcomputers

* UP to 8,192 12-bit words of program memory (ROM)

» UP to 4,096 4-bit words of data memory (RAM/peripheral circuits)
* Memory-mapped I/O

» 5,7 or 12 clock cycle instructions

» 109 instructions

» Up to 85 levels of subroutine nesting

 8-bit stack pointer

* Up to 15 interrupt vectors

» Two standby modes

¢ Low-power CMOS process

1.2 Instruction Set Features

» Four addressing modes: one direct, two indirect, and one stack pointer

» Direct addressing transfers data to and from data memory with a single instruction, resulting in more
efficient code

» 8-hit load instructions and table look-up instructions
 Arithmetic operations in either hexadecimal or decimal

» Arithmetic and logical instructions: addition, subtraction, logical AND, OR, exclusive-OR, comparison
and rotation

1.3 Differences between S1C6200 and S1C6200A

There are some differences in the following operation/circuit between the S1C6200 and the S1IC6200A.
For the detailes of each difference, refer to the section enclosed with parentheses.

« Initial setting of D (decimal) flag (refer to Section 2.5.5, "Initial reset".)

* Interrupt circuit
— Interrupt timing (refer to Section 2.5.3, "Operation during interrupt generation".)
— Writing to interrupt mask registers and reading of interrupt flags (refer to Appendix A, "S1C6200A
(Advanced S1C6200) Core CPU".)

S1C6200/6200A CORE CPU MANUAL EPSON 1



1 DESCRIPTION

4-bit address bus
Data Memory

RAM, Peripheral /0

(4,096 4-bit words max.)

A
Ltl YP (4) | |Oscillator
I v v |
: @ :
! ; L RP(4) a Interrupt Timing !
| s Controller | | Generator 1
5 YHL (8) T !
.8 = !
L o |
5 XHL (8) s [ A® | [ B® | !
P !
Stack Pointer (8) }< | §
' [  Program Counter Block % TEMPB(5) [TEMPA(5) 3
£ 1
Lo Micro-Instructions ALU |
2 T !
= ‘
Lz ‘
P s ‘ Instruction Decorder | t[o]z][c]
-2 [1 :
3 3 Instruction Register (12) F :

12-bit data bus

Program Memory

LT ROM
(8,192 12-bit words max.)

Fig. 1.1 Block diagram
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2 MEMORY AND OPERATIONS

2 MEMORY AND OPERATIONS

A single-chip microcomputer using the S1C6200/6200A Core CPU has four major blocks: the
program memory (ROM), the data memory (RAM and 1/0), the arithmetic logic unit (ALU) and the timing
generator circuit. This section describes each of these blocks in detail.

2.1 Program Memory (ROM)

Program memory contains the instructions that the CPU executes. Figure 2.1.1 shows the configuration of
the program memory.

Each instruction is a 12-bit word. Program memory can also be used for data tables for the table look-up
instructions.

There are two banks of program memory. Each bank is subdivided into 16 pages of 256 words (or steps).
That is:
Program memory = 2 banks

= 8,192 steps
1 bank = 4,096 steps
=16 pages
1 page = 256 steps
1 step =1 word
=12 bits

Certain addresses in ROM have specific functions, as shown in Table 2.1.1.
Table 2.1.1 Allocated program memory

Address Function
Bank O, Page 1, Step O Reset vector
Bank O, Page 1, Step 1to 15 Interrupt vectors used while a program is running in bank O
Bank 0, Page 0, Step 0 to 255 Bank 0, page 0 area
Direct call subroutines for use by CALZ while aprogram is running in bank 0
Bank 1, Page 1, Step 1 to 15 Interrupt vectors used while a program is running in bank 1
Bank 1, Page O, Step O to 255 Bank 1, page 0 area
Direct call subroutines for use by CALZ while aprogram isrunning in bank 1

Bank 0 | Page 1 Bank 0 Bank 0 | Page 15 Bank 1 Bank 1 | Page 15
Step O |Reset vector Bank 0 | Page 14 Bank 1 | Page 14
Step 1 | Interrupt Step 0 Step 0
vectors Step 1 PCS Step 1
Step 15 | for Bank 0 (within bank)
Bank 0 | Page 3 Bank 1 | Page 3
Step 254 Bank 0 | Page 2 Bank 1 | Page 2
Step 255 Step 0 Step 254 Z Step 0 Step 254 _Z
Bank 0 | Page O |l Step 255 Bank1 | Page 0 |/ Step 255
Step 0 Step 0
Step 1 f Step 1 .
i PCP Bank1l | Page 1
12-bit I — . Step 0
instructions U I _2 (within bank) Steg 1| intempt
vectors
Step 254 <:> Step 254 Step 15 | forBank 1
Step 255 Step 255

PCB (between banks)

Step 254
Step 255
[/7/] Program or data ] Program or data Program or data
/A code area k\ code or CALZ code or CALZ
subloutines in subloutines in
Bank 0 Bank 1

Fig. 2.1.1 Program memory configuration

S1C6200/6200A CORE CPU MANUAL EPSON 3



2 MEMORY AND OPERATIONS

2.1.1 Program counter block

The program counter is used to point to the next instruction step to be executed by the CPU. See Figure
2.1.1.1.

The program counter has the following registers.
Table2.1.1.1 Program counter registers

Register Size
PCB (Program Counter-Bank) 1-bit register
PCP (Program Counter-Page) 4-bit counter
PCS (Program Counter-Step) 8-bit counter
NBP (New Bank Pointer) 1-bit register
NPP (New Page Pointer) 4-bit register

Program memory

(8,192 12-bit words max.)

Address decoder

A A y
.| pcB PCP PCS !
LW @ | ®) 3
| NBP NPP 3
V@ (4) !
| Program counter block !

Fig. 2.1.1.1 Program counter configuration

PCB, PCP and PCS together from a 13-bit counter which can address any location in program memory.

PCP and PCS together from a 12-bit counter which can address any location within a given bank of pro-
gram memory. Each time an instruction other than a jump is executed, this counter increments by one.
Thus, a jump instruction does not need to be executed between the last step of one page and the first step of
the next.

The contents of NBP and NPP are loaded into PCB and PCP each time an instruction is executed. On reset,
NBP and NPP are loaded with the same values as PCB and PCP.

2.1.2 Flags

The following flags are provided.
Table2.1.2.1 Flags

Flag Menus Size
Interrupt | 1: Enabled
0: Disabled
Decimal mode D 1: Decimal
0: Hexadecimal
Zero z 1: Set
0: Ignored
Carry C 1: Set
0: Ignored

4 EPSON S1C6200/6200A CORE CPU MANUAL



2.1.3 Jump instructions
A jump can be made using the instructions in Table 2.1.3.1.

Table 2.1.3.1 Jump instructions

2 MEMORY AND OPERATIONS

Type of jump Instruction
Unconditional JP
Conditional JP C,JP NC,JP Z,JP Nz

Subroutine call

CALL, CALZ

Return

RET, RETS, RETD

Page set

PSET

Indirect

JPBA

The differences between jumps within the same page and jumps from one page to another is as follows.

» Jumps within the same page

A jump can be made within the same page using any of the following instructions:
JP,JP C,JP Z,JP NZ,JPBA or CALL

The destination address is specified by the 8-bit operand. A label can be used to specify a destination
address with the S1C62 Family cross assembler.

« Jumps from one page to another
The destination bank and page should be set using PSET before executing a JP instruction.

2.1.4 PSET with jump instructions

PSET loads the four low-order bits (page part) of its 5-bit operand to NPP (new page pointer) and loads the
high-order bit (bank part) to NBP (new bank pointer). Executing a JP instruction immediately after PSET
causes a jJump to the bank specified by NBP, the page specified by NPP and the step specified by the JP
instruction operand. See Figure 2.1.4.1.

Bank 0

Bank O | Page 3

[ Bank 0 | Page 2

[ Bank 0 | Page 1

Bank 0

Page 0

Step 0

Step 1

Step 254

Step 255

R
e

2.1.5 Call instructions

As only the page data specified by NPP is loaded to PCP when a call instruction is executed, subroutine
calls between banks are not possible. Jumps between banks can only be made using JP instructions.

Bank 0 | Page 15 .
Bank 0 | Page 14 Jump with PSET can go anywhere
Step O within the program memory
Step 1
PSET fﬁ/| Jump can go between banks
JUMP A
Step 254
Step 255 Bank 1 Bank 1 | Page 15
: Bank 1 | Page 14
Step 0
Step 1
Bank 1 | Page 3
[Bank 1 | Page 2
[ Bank 1 | Page 1 Step 254
Bank 1 | Page 0 Step 255
Step 0 .
| Step 1 | Jump without PSET
can go anywhere
¢ within one page
Step 254
Step 255

Fig. 2.1.4.1 The PSET and jump instructions

S1C6200/6200A CORE CPU MANUAL
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2 MEMORY AND OPERATIONS

2.1.6 PSET instruction

Jump or call instructions must follow PSET immediately in order for PSET to affect the destination address.
When a jump or call is not immediately preceded by PSET, the destination address is within the current

page.
Some examples using PSET are shown in Table 2.1.6.1.
Table 2.1.6.1 PSET examples

Bank | Page | Stap | Instruction Operation
0 O01H | 10H | PSET 13H
0 01H | 11H |JP 08H The program jumps to bank 1, page 3, step 8.
0 01H | 21H | PSET 15H
0 01H | 22H | NOP5 The data set by PSET is canceled.
0 01H | 23H | JP 09H The program jumps to bank 0, page 1, step 9.
0 01H | 55H | SCF Cflagisset.
0 01H | 56H | PSET 14H
0 01H | 57H | JP C, 07H | The program jumps to bank 1, page 4, step 7 because C flag = 1.
0 01H | 60H | RFC Cflagisreset.
0 01H | 61H | PSET O5H
0 01H | 62H | JP C, 08H | No jump occurs because C flag = 0.
0 01H | 63H |JP 09H The data set by PSET is canceled, and the program jumps to bank 0, page 1, step 9.

2.1.7 CALZ instruction

CALZ is a direct subroutine call instruction. It calls a subroutine, in page 0 of the current bank, from any
page without requiring the use of PSET.

If CALZ is executed immediately after PSET, the bank and page set by PSET is canceled. This allows direct
subroutine calls to page 0, minimizing repeated code and unnecessary use of PSET. See Figure 2.1.7.1.

Bank 0 PageO

EEE......cccooonnnnn.
RET
Bank 0 Page 2
PSET OAH -¢—— Not effect
on destination
CALZ EEE of CALZ
LD A0 i

Fig. 2.1.7.1 Theuse of the CALZ instruction

6 EPSON S1C6200/6200A CORE CPU MANUAL



2 MEMORY AND OPERATIONS

The difference between CALL and CALZ is shown in Figure 2.1.7.2.

Bank 0 Bank O |Page 15 CALL with PiET Bank 1 Bank 1 | Page 15
Bank 0 | Page 14 Ca_m _go anywhere Bank 1 |Page 14
Step 0 within a bank Step 0
Step 1 Step 1
/ CALL
Bank 0 | Page 3 PSET Bank 1 | Page 3
CALL
[BankO [ Pagel | CALZ | [Bank 1 | Page 1 Step 254
Bank 0 | Page 0 55 Bank 1 | Page 0 Step 255
Step 0 Step 0
Step 1 Step 1 CALZ \
<)j ﬁ> CALL without PSET
can go anywhere

CALL and CALZ
cannot go

Step 254
between banks Step 255

in a page

Step 254
Step 255

CALZ can only go to page 0
of the current bank

Fig. 2.1.7.2 The difference between CALL and CALZ instructions

2.1.8 RET and RETS instructions

The RET instruction causes a return from a subroutine to the address immediately following the address
from where that subroutine was called. The RETS instruction causes a return to the address following this
address. Proper use of RET and RETS allows simple conditional exits subroutines back to the main routine.
See Figure 2.1.8.1.

Bank 0 PageO
Program memory

PSET OAH
CALL DDD
LD A0 -
Bank 0 Page 10 LD BO -
Program memory
[D]5] D AT
RET
RETS

Fig. 2.1.8.1 Difference between RET and RETSinstructions

2.1.9 Stack considerationsfor call instructions

When a subroutine is called, the return address is loaded into the stack and retrieved when control is
returned to the calling program. Nesting allows efficient usage of the stack area.

As the stack area resides in the data memory, care should be taken to ensure that the stack area is not
corrupted by other data.

S1C6200/6200A CORE CPU MANUAL EPSON 7



2 MEMORY AND OPERATIONS

2.2 Data Memory

The data memory area comprises 4,096 4-bit words. The RAM, timer, I/0 and other peripheral circuits are
mapped into this memory according to the designer's specifications. Figure 2.2.1 shows the data memory

configuration.

[Page 15 |
Page 14
Step 0
Step 1
RP XHL or YHL
Page 0 (Page3 | (within page)
only [ Page 2
\Page 1 Step 254
Page 0 Step 255
Step O
Step 1
=] Ston 15 XP or YP
tep e . v
E:?lge 0 T (page specification) V/A Memory or 1/0
Step 254 . )
Step 255 4-bit data @ Register area

Fig. 2.2.1 Data memory configuration

2.2.1 Data memory addressing
The following registers and pointers, which are described in detail below, are used to address the data

memory.

e Index register IX
Index register 1X has a 4-bit page part (XP) and an 8-
bit register (XHL), and can address any location in
the data memory. See Figure 2.2.1.1.

XHL is divided into two 4-bit groups: the four high-
order bits (XH) and the four low-order bits (XL), and
can address any location within a page.

Table2.2.1.1 Registersand pointer for data memory addressing

Register/Pointer Mnemonic Size (bits)
Index Register X IX 12
Index Register Y Y 12
Stack Pointer SP 8
Register RP
MSB LSB
4 4 4

< XPp —»— XH —>=— XL —>
i e XHL ——>

e X

Fig. 2.2.1.1 The configuration of the index register 1X

— MX s the data memory location whose address is specified by IX.

— M(X) refers to the contents of the data memory location whose address is specified by IX.

— XHL can be incremented by 1 or 2 using a post-increment instruction (LDPX, ACPX, SCPX, LBPX or
RETD). An overflow occurring in XHL does not affect the flags.

EPSON
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2 MEMORY AND OPERATIONS

e Index register IY

Index register 1Y is like the index register IX: it has a MSB LSB

4-bit page part (YP), an 8-bit register (YHL), and can 4 4 4

address any location in the data memory. See Figure ! ! ! !

2.2.1.2. e YP e YH —»=— YL —
o , ) ! - YHL———»

YHL is divided into two 4-bit groups: the four high- ; ;

order bits (YH) and the four low-order bits (YL), and ~ Y g

can address any location within a page. Fig. 2.2.1.2 The configuration of theindex register 1Y

— MY is the data memory location whose address is specified by Y.
— M(Y) refers to the contents of the data memory location whose address is specified by 1Y.

— YHL can be incremented by 1 using a post-increment instruction (LDPY, ACPY or SCPY). An
overflow occurring in YHL does not affect the flags.

e Stack pointer SP
The stack area resides in the data memory. The 8-bit, push-down/pop-up stack pointer (SP) is used to

address an element within the stack.
Table2.2.1.2 Stack usage

Since it is an 8-bit pointer, SP can only address 256

words out of the total 4,096 words of data memory. = SE Z::::'on Imerrlssttmcuon Stad(_:‘c'age

When SP is used, the high-order 4 bits (page part) of )

the data memory address are 0, giving a stack area of (SPis decremented)| CALL or CALZ 3

256 words in the address range 000H to OFFH. PUSH 1
DEC SP -1

In systems with a RAM area of less than 256 words, Pop-up RET, RETS or RETD +3

the entire RAM area can be used as the stack area. (SPisincremented) | POP +1

Stack area usage is shown in Table 2.2.1.2. INC SP +1

The PUSH instruction can be used to store registers and flags in the stack in single-word (4-bit) units.
The POP instruction is used to retrieve this data.

When an interrupt occurs or a call instruction is executed, the return address from the program counter
is pushed onto the stack. When a return instruction is executed, the return address is retrieved from the
stack and loaded into the program counter.

On an interrupt, only the program counter is saved on the stack; flag and register data are not saved.
Programs should be designed so that flag and register data are pushed onto the stack by the interrupt
service routines.

Following a system reset, SP should be initialized using the LD SPH,r or LD SPL,r instructions, where
r represents A, B, MX or MY (4 bits).

Stack pointer data can be read using LD r,SPH or LD r,SPL.

* Register pointer RP
The register pointer (RP) is a 4-bit register used to address the first 16 words of data memory, or the
register area. Direct addressing can be used to read from, write to, increment or decrement any location
within this area efficiently, using a single instruction.

Programs cannot directly access RP. It uses the
operand of direct addressing instructions. The
instructions that can access the register area of data

memory are:
LD AMn A « M(n)
LD BMn B « M(n)
LD MnA M) - A where M(n) is the contents of a data memory
LD MnB M(n) - B location within the register area.
INC  Mn M(n) — M(n) +1 As the register area can also be indirectly accessed
DEC Mn M(n) - M(n) -1 using IX, 1Y or SP, the stack area should not grow

nOtoF to address 000H to 00FH when RP is used.

S1C6200/6200A CORE CPU MANUAL EPSON 9



2 MEMORY AND OPERATIONS

2.3 ALU (Arithmetic Logic Unit) and Registers

Table 2.3.1 shows ALU operations between the 4-bit registers, TEMPA and TEMPB.
Table 2.3.1 ALU register operation

Operation Instruction
Add, without carry ADD
Add, with carry ADC
Subtract, without borrow SUB
Subtract, with borrow SBC
Logica-AND AND
Logical-OR OR
Exclusive-OR XOR
Comparison CP
Flag bit test FAN
Rotate right, with carry RRC
Rotate left, with carry RLC
Invert NOT

The Z (zero) flag is set when the result of ALU operation is
C 3 2 1 0
\ X | 0 | 0 | 0 | 0 \ X: Don't care.

The C (carry) flag is set when an add operation causes a carry or when a subtract operation causes a
borrow.

2.3.1 D (decimal) flag and decimal operations

Setting the D (decimal) flag activates the decimal mode, allowing decimal addition and subtraction. Table
2.3.1.1 shows the relations of actual (decimal) results, ALU outputs, and the values of the C and Z flags.

Table 2.3.1.1 Results of hexadecimal and decimal operations

Addition Subtraction
Actual D = 0 : Result of D =1 : Result of Actual D = 0 : Result of D =1 : Result of
result | hexadecimal operation| decimal operation result | hexadecimal operation| decimal operation
Z | C | ALUoutput | Z | C | ALU output Z | C | ALUoutput | Z | C | ALU output
0 1|0 0 1|0 0 -16 1(1 0 0|1 A
1 0|0 1 0|0 1 -15 0|1 1 0|1 B
2 0|O0 2 0|0 2 -14 0|1 2 0|1 C
3 0| o0 3 0|0 3 -13 0|1 3 0|1 D
4 0|0 4 0|0 4 -12 0|1 4 0|1 E
5 0|0 5 oo 5 -11 0|1 5 0|1 F
6 0|0 6 0|0 6 -10 0|1 6 1]1 0
7 0|0 7 0|0 7 -9 0|1 7 0|1 1
8 0|O0 8 0|0 8 -8 0|1 8 0|1 2
9 0|0 9 0|0 9 -7 0|1 9 0|1 3
10 0|O0 A 1(1 0 -6 0|1 A 0|1 4
11 0| O B 0|1 1 -5 0|1 B 0|1 5
12 0|0 C 0|1 2 -4 0|1 C 0|1 6
13 0| o0 D 0|1 3 -3 0|1 D 0|1 7
14 0|0 E 0|1 4 -2 0|1 E 0|1 8
15 0|0 F 0|1 5 -1 0|1 F 0|1 9
16 1(1 0 0|1 6 0 1|0 0 110 0
17 0|1 1 0|1 7 1 0| o0 1 0|0 1
18 0|1 2 0|1 8 2 0|0 2 0|0 2
19 0|1 3 0|1 9 3 0| o0 3 0|0 3
20 0|1 4 0|1 A 4 0|0 4 0|0 4
21 0|1 5 0|1 B 5 0O 5 0|0 5
22 0|1 6 0|1 C 6 0| o0 6 0|0 6
23 0|1 7 0|1 D 7 0|0 7 0|0 7
24 0|1 8 0|1 E 8 0O 8 0|0 8
25 0|1 9 0|1 F 9 0|0 9 0|0 9
26 0|1 A 1]1 0 10 0|0 A 0|0 A
27 0|1 B 0|1 1 11 0| o0 B 0|0 B
28 0|1 C 0|1 2 12 0| o0 C 0|0 C
29 0|1 D 0|1 3 13 0| o0 D 0|0 D
30 0|1 E 0|1 4 14 0| o0 E 0|0 E
31 0|1 F 0|1 5 15 0|0 F 0|0 F
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2 MEMORY AND OPERATIONS

Hexadecimal operations will not always produce the correct result if performed in decimal mode.
Note that:

= An add instruction with carry (for example, ADC XH,i) which uses index registers XH, XL, YH and YL,
does not involve decimal correction even if it is performed in the decimal mode. This is because it uses
an 8-bit field for 4-bit data.

= The results of the compare instruction (CP) is not decimal-corrected, because the carry flag is ignored.

= The result of the register memory increment instruction (INC Mn) and decrement instruction (DEC Mn)
are not decimal-corrected.

2.3.2 A and B registers

The A and B registers are 4-bit general-purpose registers used as accumulators. They transfer data and
perform ALU operations with other registers, data memory and immediate data.

The data in A can be paired with that in B for use as an indirect jump address by the JPBA instruction.

2.4 Timing Generator

S$1C6200/6200A instructions can be divided into three different types depending on the number of clock
cycles per instruction: 5, 7 or 12 clock cycles. The more complex the instruction, the more cycles it requires.
Note that the number of clock cycles determines the duration of instructions which, in turn, will affect any
timing performed in software.

As shown in Figure 2.4.1, the first state of all instructions is a fetch cycle. This is followed by a number of
execute cycles.

5-clock/7-clock instructions

Clock
Status [Fetch] Execute [Fetch] i Execute |
'State| State | State |State| State | Stae | State |
Lo 1 | 2 L0 1 | 2 | 3 |
Instruction \ ‘ I ‘ Y
register ‘ ‘
Date ¥ V
memory

12-clock instructions

Clock

Status [Fetch] | i Execute | | i |

3 State, State | State | State State, State | State |

I 1 | 2 | 3 L4 5 | 6 |

Instrut_:tion \ \
register

Fig. 2.4.1 Instruction execution timing

241 HALT and SLP (sleep) modes

HALT and SLP cause the CPU to store the return address on the stack and then stop. HALT will only stop
the CPU; the system clock will continue to run. SLP also stops the system clock, resulting in reduced power
consumption. The CPU can be restarted by an interrupt.

As interrupts are not automatically enabled by the execution of HALT or SLP, programs should always
enable interrupts before executing HALT or SLP, otherwise they will hang waiting for an interrupt.

S1C6200/6200A CORE CPU MANUAL EPSON 11



2 MEMORY AND OPERATIONS

2.5 Interrupts

The S1C6200/6200A can have up to 15 interrupt vectors. When used with peripheral circuits, these allow
internal and external interrupts to be processed easily. See Figure 2.5.3.1 through 2.5.3.4.

2.5.1 Interrupt vectors
The interrupt vectors are assigned to steps 1 to 15 in page 1 of each bank of the program memory. When an
interrupt occurs, the program jumps to the appropriate interrupt vector in the current bank.

The priority and linking of these vectors to actual outside events depends on the configuration of the
peripheral circuits and therefore is device-specific. This information can be found in the technical manuals
for the specific device.

2.5.21 (interrupt) flag

The I (interrupt) flag enables or disables all interrupts.

When DI or RST F is used to reset the | flag, interrupts are disabled with that instruction step. When EIl or
SET F is used to set the | flag, interrupts are enabled after the following instruction step. For example, to
return control from the interrupt subroutine to the main routine, the sequence El, RET, does not enable
interrupts until after RET has been executed.

The | flag is reset to 0 (DI) on reset.

2.5.3 Operation during interrupt generation

When an interrupt is generated, the program is halted, the program counter (PCP and PCS) is stored on the
stack, the | flag is reset to DI mode and NPP is set to 1. The program then branches to the interrupt vector
corresponding to the interrupt request. Registers and flags are unaffected by an interrupt.

Register and flag data must be saved by the program since they are not automatically stored on the stack.

The | flag can be set to 1 (El) within the interrupt subroutine, because nesting of multiple interrupts is
available.

If an interrupt is generated while the CPU is in HALT or SLP mode, the CPU is restarted and the interrupt
serviced. When the interrupt service routine is completed, the program resumes from the instruction
following the HALT or SLP.

<Differences between S1C6200 and S1C6200A>
In the S1C6200 and the S1C6200A, the time it takes to complete interrupt processing by hardware after the
Core CPU receives the interrupt request is different as follows:

Table 2.5.3.1 Required interrupt processing time

tem S1C6200A S1C6200
(clock cycles) (clock cycles)
a) During instruction execution 12-cycle instruction execution 125t024.5 13to 25
7-cycle instruction execution 125t019.5 13t0 20
5-cycle instruction execution 125t017.5 13t0 18
b) At HALT mode 14t0 15 14t0 15
¢) During PSET instruction execution PSET + CALL 12.5t024.5 13t0 25
PSET + JP 12.5t022.5 13t0 23
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Clock TﬂﬂﬂMﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂMﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmﬂf

Status | |

Instruction :X 5-clock Instrruction | 12-clock Instrruction |

INTL (*1) )(

INT2 (*1) | JP (*2)

|
|

} Interrupt
|-

Interrupt processing: 12-clock instruction ..
7-clock instruction ..
5-clock instruction ...

. 13 to 25 clock cycles
. 13 to 20 clock cycles

Y

13 to 18 clock cycles

S1C6200A
oee VULUUUUUUUUVUUU UV UUUUHUUUIUL
Status | | | | | [ | [ [
Instruction :‘Xs-clocklnstrructilnlx 12-clock Instrruction ‘X INT1 (*1) X INT2 (*1) JP (*2)
T< Interrupt g _

Interrupt processing: 12-clock instruction ... 12.5 to 24.5 clock cycles
7-clock instruction ... 12.5 to 19.5 clock cycles
5-clock instruction ... 12.5 to 17.5 clock cycles

Status: |:| Fetch |:| Execute Note: (*1) INT1 and INT2 are dummy instructions

(*2) Branches to the top of the interrupt service routine

Fig. 2.5.3.1 Interrupt timing during execution

S1C6200/6200A

System clock quyuviurryurudguy
cpuciock | LT i
|

Status | | | | | \\ | | | |
‘ : N : :
Instruction :)(5-c|ock Instrruction HALT /] ) INTL (*1) [ INT2¢*1) Y P (2
*—‘*Imerrupt
P .
h Interrupt processing: 14 to 15 clock cycles "
Status: |:| Fetch |:| Execute Note: (*1) INT1 and INT2 are dummy instructions

(*2) Branches to the top of the interrupt service routine

Fig. 2.5.3.2 Interrupt timing in the HALT mode
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2 MEMORY AND OPERATIONS

S1C6200/6200A

System clock —|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_|_| / / Hﬂﬂﬂﬂﬂﬂﬂmﬂﬂ_ﬂm
CPU clock —'_|_|_|_|_|_|_|_|_|—'_|_|_|_|_|_| \\ Hﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmm
| | I

staws |1 1 \‘\1 ‘ | |
Instruction :Xs-clocklnstrructionx SLEEP /] )( INT1 (*1) X INT2 (*1) | JP(*2)
*—Flnterrupt
1 .
B Interrupt processing: 14 to 15 clock cycles g

Status: |:| Fetch |:| Execute Note: (*1) INT1 and INT2 are dummy instructions
(*2) Branches to the top of the interrupt service routine

Fig. 2.5.3.3 Interrupt timing in SLEEP mode

S1C6200
Clock
Staus ] ‘|| ‘|| I | I
Instruction :X PSET X CALL X INT1 (*1) X INT2 (*1) JP (*2) X
|
Interrupt
. P .
Interrupt processing: PSET + CALL ... 13 to 25 clock cycles
PSET + JP ... 13 to 23 clock cycles
S1C6200A
Clock
Staus | ‘|| ‘|| I [ I
Instruction :)( PSET )( CALL X INT1 (*1) )( INT2 (*1) JP (*2) )(
e ”
Interrupt
1. P .
Interrupt processing: PSET + CALL ... 12.5 to 24.5 clock cycles
PSET + JP ... 12.5 to 22.5 clock cycles
Status: |:| Fetch |:| Execute Note: (*1) INT1 and INT2 are dummy instructions

(*2) Branches to the top of the interrupt service routine

Fig. 2.5.3.4 Interrupt timing with PSET
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2 MEMORY AND OPERATIONS

2.5.4 Initial reset

On reset, the registers and flags are set as shown in Table 2.5.4.1.
Table 2.5.4.1 Reset value

Bit length Value
Program Counter Step | PCS 8 OOH
Program Counter Page | PCP 4 O1H
Program Counter Bank | PCB 1 00OH
New Page Pointer NPP 4 01H
New Bank Pointer NBP 1 Undefined
Stack Pointer SP 8 Undefined
Index Register IX 12 Undefined
Index Register Y 12 Undefined
Register Pointer RP 4 Undefined
Genera Register A 4 Undefined
General Register B 4 Undefined
Interrupt Flag | 1 OH
Decimal Flag D 1 *
Zero Flag z 1 | Undefined |+ 5106200 ...Undefined
Carry Flag C 1 Undefined S1C6200A .0

<Difference between S1C6200 and S1C6200A>
There is a difference in the setting value of the D (decimal) flag at initial reset between the S1C6200 and the
S1C6200A.

Table 2.5.4.2 D (decimal) flag initial setting

CPU Core S1C6200A S1C6200
D (decimal) flag setting 0 Undefined

When using the model loaded with the S1C6200 Core CPU, set or reset the D flag in the user's initial
routine before using an arithmetic instruction. (refer to the SDF and RDF instructions.)
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3 INSTRUCTION SET

3

| NSTRUCTION SET

This chapter describes the entire instruction set of the S1C6200/6200A Core CPU.

A subset is allocated to each device within the S1C62 Family according to the configuration of the device.
Therefore not all instructions are available in every device. The relevant information is in the technical
manual for each device.

The source format and a description of the assembler is in the series-specific cross assembler manuals.

The instruction set contains 109 instructions. Each instruction comprises of one 12-bit word.

3.1

I nstruction I ndices

Three index tables are used for easy reference instructions.

a. Index by function
The instructions are arranged by function.

1.

Noakwpd

Branch

System control

Flag operation

Stack operation

Index operation

Data transfer

Arithmetic and logical operation

b. Index in alphabetical order
The instructions are arranged in alphabetical order. Page number references are provided.

c. Index by operation code
The instructions are arranged in numerical order by operation code.

16
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3 INSTRUCTION SET

3.1.1 By function
Classification n’\:lz;]ric Operand Operation Code Flag Clock Operation
B A9 8765 43210|/IDZC
Branch PSET | p 111 0[{0 1 O p4{p3p2plpo 5 | NBP « p4, NPP — p3~p0
instructions | JP s 0 0 0 O|s7 65 s4/s3s2sls0 5 | PCB ~ NBP, PCP — NPP, PCS — s7~s0
C,s |0 O 1 0|s7 sbsbs4{s3s2sls0 5 | PCB — NBP, PCP — NPP, PCS ~ s7~s0if C=1
NC,s|0 O 1 1|s7 s6 S5 s4{s3 2 s1 O 5 | PCB — NBP, PCP — NPP, PCS ~ s7~s0if C=0
Z,s |01 1 0fs7 6s54s3s2sls0 5 | PCB ~ NBP, PCP — NPP, PCS ~ s7~s0if Z=1
NZ,s |0 1 1 1|s7 s6s5 s4{s3 2 s1 O 5 | PCB — NBP, PCP — NPP, PCS ~ s7~s0if Z=0
JPBA 111111101000 5 | PCB ~ NBP, PCP — NPP, PCSH ~ B, PCSL ~ A
CALL|s 0 1 0 0|s7 65 s4/s3s2sls0 7 | M(SP-1) — PCP, M(SP-2) . PCSH, M(SP-3) —~ PCSL+1
SP ~ SP-3, PCP — NPP, PCS - s7~s0
CALZ| s 01 0 1|s7 s6s5s4/s3s2sls0 7 | M(SP-1) — PCP, M(SP-2)  PCSH, M(SP-3) —~ PCSL+1
SP ~ SP-3, PCP 0, PCS  s7~s0
RET 111111011111 7 | PCSL — M(SP), PCSH — M(SP+1), PCP — M(SP+2)
SP ~ SP+3
RETS 111111011110 12 | PCSL ~ M(SP), PCSH — M(SP+1), PCP — M(SP+2)
SP ~ SP+3, PC — PC+1
RETD| e 0 0 0 1|e7 €6 €5 ed|e3e2el el 12 | PCSL — M(SP), PCSH ~ M(SP+1), PCP — M(SP+2)
SP — SP+3, M(X) — e3~e0, M(X+1) ~ e7~e4, X — X+2
System NOP5 1111121111011 5 | No operation (5 clock cycles)
control NOP7 111112 111/1111 7 | No operation (7 clock cycles)
instructions | HALT 1111121111000 5 | Halt (stop clock)
SLP 111111111001 5 | SLEEP (stop oscillation)
Index INC | X 1110/1110/0000 5 XX+l
operation Y 1110/{11110000 5| Y<Y+l
instructions | LD X,e |1 0 1 1|e7e6e5e4e3e2eled 5 | XH ~ e7~e4, XL ~ e3~e0
Y,e |1 0 O 0|e7 eb6 €5 ed|e3 e2 el el 5| YH~ e7~e4, YL — €3~e0
XPr{1 11 0(100 00 O0rlr0 5| XPer
XH,r{1 11 0({1 00 0(0 1Tr1r0 5| XHer
XL,r|{1 11 0(1000f1 0rlr0 5| XLt
YPr|1 1 1 0/1 00 1|/0 0r1r0 5] YPer
YH,r|1 11 0/1 00 1|0 1r11r0 5| YH<r
YLr|1 11 0/100 1|1 0r1r0 5| YLer
nXP|1 11 0/1010/00r1r0 5| reXpP
nXH|1 1 1 0/1010/01r1r0 5| reXH
nXL|1110/1010/10r1r0 5] reXL
nYP|1110/1011/00r1r0 5| r-YP
nYH|1 1 10/1011|/01rr0 5| r-YH
nYL|1110/1011|10r1r0 5| r-YL
ADC [ XH,i|1 0 1 0|0 O O 0|i3i2i1i0 t 1] 7| XH < XH+i3~i0+C
XL,i |1 01 0[{0 0 O0 1|i3i2i1i0 t 1| 7 | XL« XL+i3~i0+C
YH,i|1 01 0|0 0 1 0fi3i2i1i0 t 1] 7| YH< YH+i3~i0+C
YL,i |1 01 0|0 0 1 1]i3i2i1i0 t 1| 7| YL« YL+i3~0+C
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3 INSTRUCTION SET

Mne- Operation Code Flag
Classffication | i | Operand Clock Operation
B A9 8765 4/3210|IDZC
Index CP XH,i |1 01 0({0 1 0 0fi3i2i1i0 t 1| 7| XH-i3~i0
operation XL,i |1 01 0({0 1 0 1(|i3i2i1i0 t 1| 7| XL-i3~i0
instructions YH,i|1 01 0{0 1 1 0}]i3i2il1i0 11| 7| YH-i3~i0
YL,i |1 01 0(0 1 1 1(|i3i2i1i0 t 1| 7| YL-i3~i0
Data LD ri 1110|00r1r0li3i2i1i0 5| r—i3~o
transfer rq 1110(1100(r1r0qglqgo 5| r-q
instructions A/Mnj1 1 1 1|1 0 1 0n3n2nl1n0 5 | A~ M(n3~n0)
B,Mn|1 1 1 1|1 0 1 1|n3n2nln0| 5 | B« M(n3~n0)
Mn,A|1 1 1 1|1 0 O 0|n3n2nln0| 5 | M(n3~n0) - A
Mn,B|1 1 1 1|1 0 O 1|n3n2nln0| 5 | M(n3~n0) - B
LDPX|MX,i|1 1 1 0{0 1 1 0fi3i2i1i0 5 | M(X)~i3~i0, X « X+1
rq 1110/1110{rlr0qglqgo 5| regXX+1
LDPY|MY,i|1 1 1 0{0 1 1 1|i3i2i1i0 5 | M(Y)~i3~i0,Y - Y+1
rq 1110/1111{rl1r0qglqg0 5| r-qYY+l
LBPX | MX,e|1 0 0O 1|e7 €6 €5 ed|e3 e2 el e0 5 | M(X) — €3~e0, M(X+1) « e7~e4, X « X+2
Flag SET |F,i 111 1|01 0 0fi3i2i1i0|t + 1t 1| 7| F<FVi3~i0
operation |RST |F,i 111 1|01 0 1fi3i2i1i0|t I ¢ 1| 7| F<FAi3~0
instructions | SCF 1111{0100/0001 11 7] Ce1
RCF 111101011110 1| 7] C<0
SZF 111101000010 1 7121
RZF 111101011101 i 7|12-0
SDF 111101000100 1t 7 | D~ 1(Decimal Adjuster ON)
RDF 111101011011 7 | D~ 0(Decimal Adjuster OFF)
El 11110100100 0O0|t 7 | |~ 1(EnablesInterrupt)
DI 111101010111 7 | |~ 0(DisablesInterrupt)
Stack INC | SP 111111011011 5 | SP—SP+1
operation | DEC | SP 111111001011 5| SP-SP-1
instructions | PUSH | r 1111{1100/00r1r0 5| SP~SP-1M(SP) ~r
XP 111111000100 5 | SP SP-1, M(SP) - XP
XH 111111000101 5 | SP SP-1,M(SP) - XH
XL 111111000110 5 | SP~SP-1,M(SP) - XL
YP 111111000111 5 | SP~SP-1,M(SP) - YP
YH 111111001000 5 | SP~SP-1,M(SP) - YH
YL 111111001001 5 | SP~SP-1,M(SP) - YL
F 111111001010 5| SP~SP-1,M(SP) - F
POP |r 11111 10100r1r0 5 | r—M(SP),SP -~ SP+1
XP 111111010100 5 | XP«~ M(SP), SP— SP+1
XH 111111010101 5 | XH ~ M(SP), SP~ SP+1
XL 111111010110 5 | XL ~ M(SP), SP ~ SP+1
YP 111111010111 5 | YP~M(SP), SP— SP+1
18 EPSON S1C6200/6200A CORE CPU MANUAL



3 INSTRUCTION SET

Mne- Operation Code Flag
Classification | o | Operand Clock Operation
B A9 8/7654/3210IDZC
Stack POP [YH |11 11{1 1011000 5 | YH < M(SP), SP — SP+1
operation YL 111111011001 5 | YL « M(SP), SP — SP+1
instructions F 111112 101{1010(|t11 5 | F< M(SP),SP . SP+1
LD SPH,rf1 1 11|11 1 0[{00rlr0 5| SPH
SPL,ri1 111|111 1{00¢rl1r0 5| SPLr
rrSPH1 11 111 10(0 1r1r0 5| r—SPH
rSPLi1 1111 111{01r1r0 5| r<SPL
Arithmetic | ADD | r,i 110 0|0 0rl1r0fi3i2i1i0] O 7 | r—r+i3~i0
instructions rq 1010/{1000({r1r0qglqgo O 7 | rer+q
ADC | r,i 11000 1r1r0fi3i2i1i0f 0O 7 | re—r+i3~i0+C
rq 1010|110 1|rlr0qglqo Ot 7 | r—r+g+C
SUB |r,q 1010|110 Ofrlr0qlqo Ot 71 r<rq
SBC |r,i 110 1|0 1r1r0fi3i2i1i0f 0O 7 | re<ri3~i0-C
r.q 1010/{1011{r1r0qglqgo O 7| r<rgC
AND | r,i 11001 0r1lrofi3i2i1lio 1 7 | r<rAi3~i0
r.q 1010{1 10 0frlr0qglqo 1 7 | r—rAq
OR ri 11001 1r1r0fi3i2il1i0 1 7 | r<rVi3~io
rq 1010{1 10 1|rl1r0qlqo 1 7 | r—rVvq
XOR | r,i 110 1|0 0rlr0fi3i2ili0 1 7 | r—r0i3~i0
rq 1010{1110(|rlr0qglqo 1 7 | r—rq
CP ri 110 1|1 1r1r0fi3i2ili0 1 7 | r-i3~i0
rnq 1111000 0frlr0qlqO i 7| rq
FAN |r,i 110 1|1 0rl1r0fi3i2ili0 1 7 | rAi3~i0
rq 1111000 1{rl1r0qlqO i 7 | r\q
RLC |r 1010(1111|r2r0r1r0 1 7 | d3-~d2,d2~dl,dl~d0,d0~C,C-d3
RRC |r 1110/(1000/11rr0 1 5| d3-C,d2~d3,dld2d0-dlC-d0
INC | Mn 111101 1 0|{n3n2nln0| 1 7 | M(n3~n0) — M(n3~n0)+1
DEC | Mn 111101 1 1{n3n2nln0| 1 7 | M(n3~n0) — M(n3~n0)-1
ACPX|MX,r{1 1 1 1/0 0 1 0{1 0rlr0f O 7 | M(X) « M(X)+r+C, X « X+1
ACPY|MY,r{1 1 1 1/0 0 101 1r1r0 O 7 | M(Y) « M(Y)+r+C, Y « Y+1
SCPX | MX,r|1 11 1{0 0 1 1(1 0rlr0] O 7 | M(X) « M(X)-r-C, X « X+1
SCPY [MY,r|1 11 1{0 0 1 11 1r1r0] O 7 | M(Y) =« M(Y)-r-C,Y < Y+1
NOT |r 110100rr01111 1 7| reT
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3 INSTRUCTION SET

3.1.2 In alphabetical order

Page M;;C Operand Operation Code . Clock Operation
B A9 S8|76543210 DzC
28 |[ACPX|{MX,r{1 1 1 1({0 0 1 0|1 0r1r0f O3 1| 7| MX)<MX)+r+C, X « X+1
28 |[ACPY|MY,r{1 1 1 1({0 0 1 0|1 2r1r0f O3 1| 7| MEY)<MY)+r+CY <« Y+1
29 | ADC | r,i 11 00[{0 1r1r0li3i2i1i0| O 1 t| 7 | rer+i3~0+C
? rq 1010{1001frir0glqgo O1 1| 7 | rer+g+C
? XH,i{1 0 1 0|0 0 O 0|i3i2i1i0 11| 7 | XH < XH+i3~0+C
? XL,i |1 01 0({0O0O0 1|i3i2i11i0 1 1| 7 | XL < XL+i3~i0+C
? YH,i|1 01 0|0 0 1 0fi3i2i1i0 11| 7| YH< YH+i3~i0+C
? YL,i |1 010(0O011|i3i2i1i0 1 1| 7| YL« YL+i3~i0+C
32 | ADD |r,i 11 00[{00r1r0]i3i2i1i0] Ot t| 7 | rr+i3~0
|32 | nqg |1010[1000[rmroqige O1 1] 7| rerq
33 |AND | r,i 11001 0rlroji3i2il1i0 1 7 | r<rAi3~0
? rq 1010110 0fr1r0qlqo 1 7 | rerA\q
34 |CALL|s 010 0|s7s6 3 2 sl 0 7 | M(SP-1) — PCP, M(SP-2) — PCSH, M(SP-3) — PCSL+1
SP — SP-3, PCP — NPP, PCS — s7~s0
34 |CALZ|s 0 1 0 1|s7 65 s4{s3s2sls0 7 | M(SP-1) — PCP, M(SP-2) — PCSH, M(SP-3) — PCSL+1
SP — SP-3, PCP - 0, PCS - s7~s0
35 |CP ri 110 1{1 1r1r0fi3i2il1i0 11| 7| r-i3~0
? rq 111100 0 0frlr0qlqo 11 7| rq
? XH,i|1 01 0|0 1 0 0fi3i2i1i0 11| 7| XH-i3~i0
? XL,i|1 01 0[{0 10 1|i3i2i1i0 1 1| 7| XL-i3~i0
E2 YHi|1 01 0[l0 1 10[i3izitio] 11| 7| YHiz-i0
377 YL,i {1 01 0{0 11 1|i3i2i1i0 11| 7| YL-i3~i0
38 |DEC | Mn 1111{011 1n3n2nln0 1 1| 7| M(n3~n0) —« M(n3~n0)-1
? SP 11111100 011 5| SP-SP1
39 | DI 11110101 111 7 | | — 0 (Disables Interrupt)
39 | El 11110100 00O 7 | | « 1 (EnablesInterrupt)
40 | FAN | r,i 110 1|1 0r1lr0ji3i2il1i0 1 7 | rAi3~i0
W rq 1111{000 1|r1r0qglqgo0 i 7 | t\q
41 | HALT 111111111000 5 | Halt (stop clock)
41 [INC | Mn 1111{01 1 0|n3n2nln0 11| 7 | M(n3~n0) — M(n3~n0)+1
? SP 111111011011 5| SP~SP+1
|42 | X |1110/1110/0000 5| X .o x+1
|43 | vy [1110/1111[0000 5] Yov+l
43 | JPBA 1111111012000 5 | PCB ~ NBP, PCP —~ NPP, PCSH — B, PCSL ~ A
44 | P C,s [0 0O 1 0|s7 s6s5s4{s3s2sls0 5 | PCB — NBP, PCP — NPP, PCS  s7~0if C=1
? NC,s|0 O 1 1|s7 s6s5s4{s3s2sls0 5 | PCB — NBP, PCP — NPP, PCS  s7~0if C=0
E NZ,s|0 1 1 1|s7 s6s5s4{s3s2sls0 5 | PCB — NBP, PCP — NPP, PCS  s7~0if Z=0
45 | s |000O0|s7TsB5sA32s1 0 5 | PCB — NBP, PCP . NPP, PCS  S7~50
? Z,s |0 1 1 0O|s7 65 s4|s3 82 sl S0 5 | PCB ~ NBP, PCP — NPP, PCS - s7~0if Z=1
46 [LBPX | MX,el1 0 O 1|e7 e6 €5 ed{e3e2el el 5 | M(X) « €3~e0, M(X+1) — e7~e4, X — X+2
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3 INSTRUCTION SET

Mne- Operation Code Flag
Page | monic Operand BA98l7565al32101Dzc Clock Operation
47 | LD A/Mn|1 1 1 1|{1 0 1 0|n3n2nl1n0 5 | A < M(n3~n0)
7 B,Mn{1 1 1 1|1 0 1 1{n3n2nln0| 5 | B« M(n3~n0)
X Mn,Aj1 1 1 1|1 0 O 0[n3n2nln0| 5 | M(n3~n0) - A
K Mn,B|1 1 1 1|1 0 O 1(n3n2nln0| 5 | M(n3~n0) - B
? ri 11100 0rlrofi3i2ilio 5 | r—i3~io0
? rq 1110{1100(|r1r0glqgo 5| r-q
| 52 | nsPHl1 11 1/1110[01r1r0 5| r.spH
? nSPL|1 11 1(111101r1r0 5| r—SPL
? nXH|1 110(1010{01rr0 5| reXH
? nXL|1110(1010{10¢rr0 5| reXL
| 54 | nXP|1110(1010{00¢rr0 5| reXp
? rYH{1 1 10{1011{01r1r0 5| r-YH
? rYyL|1110/{12011{10r1r0 5| r<yYL
? nYP|1110(101100¢r1r0 5| r<YP
? SPH,rf1 11 1(1 1 10{0O0¢r1lr0 5| SPHr
? SPL,ri1 11 1(111100¢r1r0 5| SPLr
| 57 | XH,r|1 11 0/1000[01r1r0 5| XHor
| 58 | XLrlt110/1000[10r1r0 5| XLor
E XPr|1110(1000{0O0Tr1r0 5| XPer
? X,e |1 0 1 1|e7e6e5ede3e2el el 5 | XH — e7~e4, XL « €3~e0
g YH,r|{1110(100 1|0 1rr0 5| YH<r
| 60 | YLr|1 110(100110¢rr0 5| YLer
60 | YPrl1110/1001l00rr0 5| vypor
g Y,e |1 0 O O|e7 e6 €5 ed|e3e2el el 5| YH—e7~e4, YL — €3~e0
49 [LDPX|MX,i|{1 1 1 0/0 1 1 0fi3i2i1i0 5 | M(X) < i3~i0, X « X+1
E rq 1110111 0{rlr0qlqo 5 reg X « X+1

LDPY|MY,i|{1 1 1 0/0 1 1 1|i3i2i1i0 5 | M(Y) «i3~i0,Y « Y+1
? rq 1110{1 11 1rlr0aqlq0 5| r-qYY+l
61 | NOP5 111111111011 5 | No operation (5 clock cycles)
61 | NOP7 1111{1111|1 11 7 | No operation (7 clock cycles)
62 |NOT |r 1101/00rr01 111 1 7 |rer
62 | OR ri 11001 1rl1r0]i3i2il1i0 1 7 | r<rVi3~io
g rq 1010{110 1|r1r0qglqgo0 1 7| r—rvqg
63 |POP | F 1111{1101{1010|tt1 1| 5] FcM(SP),SP-SP+l
? r 11111 10100Tr1r0 5 | r—M(SP), SP .~ SP+1
H XH 111111010101 5 | XH ~ M(SP), SP — SP+1
E XL 111111010110 5 | XL « M(SP), SP — SP+1
E XP 111111010100 5 | XP~M(SP), SP~ SP+1
6T YH 1111110111000 5| YH ~ M(SP), SP — SP+1
E YL 1111110111001 5| YL - M(SP), SP — SP+1
? YP 111111010111 5| YP-M(SP), SP -~ SP+1
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3 INSTRUCTION SET

Mne- Operation Code Flag
Page | onic Operand BAOGSBl7 65 a4l32101DzcC Clock Operation
67 |PSET | p 11 10/0 1 0 p4p3p2plpo0 5 | NBP  p4, NPP — p3~p0
68 | PUSH | F 111111002010 5| SP-SP-1,M(SP) - F
K r 1111{1100/00r1r0 5| SP-SP-1,M(SP) ~r
E XH 1111{1100/0101 5 | SP~ SP-1, M(SP) - XH
E XL 1111{1100/0110 5 SPHSP-l,M(SP)kXL
7 XP 111111000100 5 | SP SP-1, M(SP) —
? YH 111111002000 5| SP~ SP-1,M(SP) - YH
T YL 1111{1100/2001 5| SP~SP-1,M(SP) - YL
7 YP 1111{1100/0111 5 | SP~SP-1,M(SP) - YP
72 | RCF 111101012110 1| 7] C<0
72 | RDF 1111{0101/12011f 7 | D« 0(Decimal Adjuster OFF)
73 | RET 1111/1101(1111 7 | PCSL — M(SP), PCSH — M(SP+1), PCP — M(SP+2)
SP — SP+3
73 |RETD| e 0 0 O 1|e7 e6e5ed|e3e2el e 12 | PCSL — M(SP), PCSH — M(SP+1), PCP — M(SP+2)
SP — SP+3, M(X) « €3~€0, M(X+1) — e7~e4, X — X+2
74 | RETS 1111110112110 12 | PCSL ~ M(SP), PCSH — M(SP+1), PCP — M(SP+2)
SP ~ SP+3, PC — PC+1
74 |RLC |r 1010(1111r2r0rlr0 t 1| 7| d3~d2,d2-d1,dl-d0,d0O~C,C-d3
75 |RRC |r 1110(12000(11r1r0 1 1] 5| d3-C,d2-~d3,dl~d2d0~dlCdo
75 |RST | Fi 1111{010 1|i3i2i1i0{4 + ¢+ || 7 | F<FAi3~0
76 | RZF 1111{0101/1101 1 712-0
76 |SBC |r,i 1101{0 1r1r0fi3i2i1i0f Ot t| 7 | rri3~0-C
7 rq 1010{1011{r1r0qlq0f Ot t| 7| r<rgC
77 | SCF 11110100 01 1| 7] C-1
78 |SCPX | MX,r{1 1 1 1|00 11 rAr0] Ot t| 7| MX)«M(X)r-C, X « X+1
78 |SCPY [MY,r{1 1 1 1|00 11 rAr0] Ot t| 7| MEY)=M(Y)r-CY Y+l
79 | SDF 11110100 00| 1 7 | D« 1(Decima Adjuster ON)
79 |SET | Fi 1111{010 0fi3i2zi1iofr + 1t 1| 7 | F<FVi3~0
80 |SLP 1111/1111{1001 5 | SLEEP (stop oscillation)
80 [SUB |r,q 1010(1010(r1r0Oqglg0] Ot 1| 7| r-rq
81 | SZF 1111{0100/0010 1 71 Z-1
8l [ XOR |r,i 1101/0 0rl1r0fi3i2ilio0 1 7 | r<r0s~io
? rq 10101 110(r1r0glqo 1 7| r—rq
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3.1.3 By operation code

3 INSTRUCTION SET

c?)gs?ﬁgi) n’\:lz;]ric Operand 5 O7per2t|0n5Coie 3 2 10l ;Iag; c Clock Operation

000 to OFF | JP s 0 0 0 O|s7 65 s4/s3s2sls0 5 | PCB ~ NBP, PCP — NPP, PCS ~ s7~s0

100to 1IFF | RETD| e 0 0 0 1|e7 €6 €5 edle3e2el el 12 | PCSL ~ M(SP), PCSH —~ M(SP+1), PCP — M(SP+2)
SP — SP+3, M(X) — €3~€0, M(X+1) ~ e7~e4, X — X+2

200 to 2FF | JP C,s |0 O 1 0|s7 sbsb s4{s3s2sls0 5 | PCB — NBP, PCP — NPP, PCS ~ s7~s0if C=1

300 to 3FF | JP NC, s 1|s7 s6 S5 s4|s3 s2 s1 0 5 | PCB — NBP, PCP — NPP, PCS ~ s7~s0if C=0

400to 4FF | CALL | s 0 0|s7 6 s5 s4s3 2 s1 SO 7 | M(SP-1) — PCP, M(SP-2) .~ PCSH, M(SP-3) — PCSL+1
SP — SP-3, PCP — NPP, PCS - s7~s0

500to 5FF | CALZ | s 01 0 1|s7 655 s4/s3s2sls0 7 | M(SP-1) — PCP, M(SP-2)  PCSH, M(SP-3) —~ PCSL+1
SP ~ SP-3, PCP 0, PCS « s7~s0

600 to 6FF | JP Z,s |01 1 0Ofs7 65 4s3s2sls0 5 | PCB ~ NBP, PCP — NPP, PCS ~ s7~s0if Z=1

700 to 7FF | JP NZ,s |0 1 1 1|s7 s6 S5 s4{s3 2 s1 O 5 | PCB ~ NBP, PCP — NPP, PCS ~ s7~s0if Z=0

800to 8FF | LD Y,e |1 0 O O|e7 e6e5ed|e3e2el el 5| YH~ e7~e4, YL — €3~e0

900to 9FF | LBPX | MX,e[1 O O 1|e7 e6 €5 ed|e3 €2 el €0 5 | M(X) < €3~€0, M(X+1) — e7~e4, X « X+2

A00Oto AOF | ADC [ XH,i {1 0 1 0|0 O O 0|i3i2i1li0 t 1] 7 | XH < XH+i3~i0+C

Al0to AlF |ADC | XL,i {1 0 1 0|0 O O 1|i3i2i1i0 t 1| 7 | XL« XL+i3~i0+C

A20t0o A2F |ADC [ YH,i |1 0 1 0|0 O 1 0|i3i2il1i0 t 1] 7| YH < YH+i3~i0+C

A30t0 A3F |ADC [ YL,i {1 0 1 0|0 O 1 1|i3i2i1i0 t 1| 7| YL« YL+i3~0+C

A40to A4F | CP XH,i|1 01 0[{0 1 0 0|i3i2i1i0 11| 7 | XH-i3~i0

A50to ASF | CP XL,i|1 01 0({0 10 1|i3i2i1i0 1| 7| XL-i3~i0

AB0 to A6F | CP YH,i|1 01 0[{0 1 1 0|i3i2i1i0 1t 1| 7 | YH-i3~i0

A70to A7F | CP YL,i |1 01 0({0111|i3i2il1i0 t 1| 7| YL-i3~i0

A80to A8F | ADD |r,q 1010[/1000{r21r0glqgo Ot 1| 7| rer+q

A90to A9F | ADC |r,q 1010{1001{r1r0glqgo Ot t| 7| rer+q+C

AAOto AAF| SUB | r1,q 1010({1010frlr0Oqlg0 Ot 1| 7| rer-q

ABOto ABF| SBC |r,q 1010({1011{rlr0qlqg0 Ot 1| 7| rrgcC

ACOto ACF| AND | r1,q 1010{1100(fr1r0oqglqgo0 1 7 | r—rA\q

ADO to ADF| OR rq 1010{1101fr1r0qglqgo0 1 7| r—rvqg

AEOto AEF| XOR | 1,9 1010{1110(frlr0qglqgo0 By 7 | r—rlq

AFOto AFF | RLC | r 1010{1111r2r0r1r0 11| 7| d3~d2,d2~dl,dl~d0,d0~C,Cd3

B0O to BFF | LD X,e |1 0 1 1|e7e6e5ede3e2eled 5 | XH ~ e7~e4, XL — €3~e0

C00to C3F | ADD | r,i 11 00[{00r1r0[i3i2i1i0] Ot 1| 7 | r—r+i3~0

C40to C7F | ADC | 1,i 110 0|0 1r1r0[i3i2i1i0] Ot 1| 7 | rer+i3~0+C

C80to CBF| AND | r,i 110 0|1 0r1r0fi3i2ili0 1 7 | r<rAi3~i0

CCO to CFF| OR ri 11001 1r1r0]i3i2i1li0 1 7 | r<rVi3~io

D00 to D3F | XOR | r,i 110 1|0 0 r1r0]i3i2ili0 1 7 | rrQi3~io0

DOFto D3F | NOT | r 1101/00r1r0j1 111 1 71 reT

D40to D7F | SBC | r,i 110 1|0 1r1r0fi3i2i1i0f Ot 1| 7 | rr-i3~0C

D80 to DBF | FAN | r,i 110 1|1 0r1r0fi3i2ili0 1 7 | rAi3~i0

DCO to DFF| CP ri 110 1|1 1 r1r0]i3i2i1li0 1| 7| r-i3~0

EO0to E3F | LD ri 11 10|{00r1r0fi3i2ili0 5| ri3~i0
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INSTRUCTION SET

Operation Mne- Operand Operaton Code Flag Clock Operation
Code (HEX) | monic BAO9GB8|7654[3210/IDZC

E40to E5F | PSET | p 111 0[0 1 0 p4|p3p2plpo 5 | NBP . p4, NPP  p3~p0
E60to E6F | LDPX|MX,i|1 1 1 0{0 1 1 0fi3i2i1i0 5 | M(X) < i3~i0, X « X+1
E70toE7F |[LDPY | MY,i|1 1 1 0{0 1 1 1|i3i2i1i0 5 | M(Y)<i3~i0,Y « Y+1
E80to E83 | LD XPr|f1 1 10{100O0[0O0Tr1r0 5| XPer

E84t0 E87 | LD XH,r{1 1 10{1000{01r1r0 5| XHer

E88t0 E8B | LD XLr|1 1 10{100010r1r0 5| XLer

E8CtoE8F | RRC |r 1110({100011r1r0 11| 5| d3~C,d2d3,dl~d2d0~d1C.do0
E90to E93 | LD YPr|{1 1 10{1001{00r1r0 5| YP<r

E94t0 E97 | LD YHr|(1 1 10{1001{0 1r1¢r0 5| YH<r

E98t0 E9B | LD YLr|1110{1001{10r1r0 5| YLer

EAOto EA3 | LD rnrXP |11 10{1010{00r1r0 5| reXpP

EA4to EA7 | LD rnrXH(1110{1010{01r1r0 5| reXH

EA8t0o EAB| LD rXL |11 10({1010{10r1r0 5| reXL

EBOto EB3 | LD rYP|1110{1011{00r1r0 5| r-YP

EB4to EB7 | LD rYH|{1110{1011{01rlr0 5| r<YH

EB8to EBB| LD rYL|1110{1011{10r1r0 5| r-YL

ECOto ECF| LD rq 1110(1100(r1r0qglqgo 5| req

EEO INC | X 1110(1110/0000 5| X« X+1
EEOtoEEF|LDPX|r,q |1 1 1 0/1 1 1 O|rl r0qlqo 5| regXeX+1

EFO INC |Y 1110(1111{0000 5| YeY+l

EFOtoEFF [LDPY|r,q |1 1 1 0[1 1 1 1|rl r0qlqo 5| reqY-Y+l

F00 to FOF | CP rq 1111|000 0{r1r0qglqgo 11 7| rq

F10toFIF |[FAN |r,g |1 1 1 1/0 0 O 1|rl r0qlqo 1 71 rAq

F28toF2B |[ACPX|MX,r{1 1 1 1{0 0 1 0|1 0r1r0f Ot t| 7 | MX)~MX)+r+C, X — X+1
F2CtoF2F |[ACPY|MY,r{1 1 1 1{0 0 1 0|1 1 r1r0f O ¢ t| 7 | MEY)=M(Y)+r+C Y — Y+1
F38toF3B [SCPX |MX,r{1 1 1 1{0 0 1 1|1 0r1r0f Ot t| 7 | MX)-M(X)r-C, X « X+1
F3CtoF3F [SCPY |MY,r{1 1 1 1({0 0 1 1|1 1 r1r0f O ¢t t| 7 | ME)M(Y)rCY ~Y+1
F4A0to FAF | SET | F,i 1111010 0(i3i2i1i0ft t+ 1t 1| 7 | F<FVi3~i0

F41 SCF 11110100 0 17| C<1

F42 SZF 11110100 1 i 7|1 zZ<1

F44 SDF 11110100 10 T 7 | D« 1(Decimal Adjuster ON)
F48 El 11110100 00 Oft 7 | | < 1(EnablesInterrupt)
F50to F5F | RST | F,i 1111010 1|i3i2i1i0|¢ ¢+ L 1| 7 | F<FAi3~0

F57 DI 1111{0101{0111|! 7 | | — O(Disables Interrupt)
F5B RDF 111101011011 i 7 | D~ 0(Decima Adjuster OFF)
F5D RZF 111101011101 i 7|1 Z<0

F5E RCF 111101011110 1| 7| C<0

F60to F6F | INC | Mn 1111{01 1 0[n3n2nln0 11| 7 | M(n3~n0) - M(n3~n0)+1
F70to F7F | DEC | Mn 1111{01 1 1{n3n2nln0 11| 7 | M(n3~n0) — M(n3~n0)-1
F80to F8F | LD Mn,Aj{1 1 1 1|1 0 0 0{n3n2nln0| 5 | M(n3~n0) - A
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3 INSTRUCTION SET

C(;ggr(a}_t:gr;() n"fc:]ric Operand B A9 B O7per2t|on5(:oje 3 2 1 0l ;Iagz P Clock Operation

F90to FOF | LD Mn,B|1 1 1 1{1 0 O 1|{n3n2nln0| 5 | M(n3~n0) - B

FAO to FAF | LD A,Mnj1 11 1{1 0 1 0n3n2nln0 5 | A« M(n3~n0)

FBOto FBF | LD B,Mn|1 1 1 1{1 0 1 1|{n3n2nln0| 5 | B~ M(n3~n0)

FCOto FC3 | PUSH | r 1111{1100/{00r1r0 5| SP—SP-1,M(SP) ~r

FC4 PUSH | XP 1111/1100/{0100 5 | SP« SP-1, M(SP) — XP

FC5 PUSH | XH 1111/1100/{0101 5 | SP« SP-1, M(SP) — XH

FC6 PUSH | XL 1111/1100/0110 5 | SP« SP-1, M(SP) - XL

FC7 PUSH | YP 1111/1100/0111 5 | SP~ SP-1,M(SP) - YP

FC8 PUSH | YH 11111 100/{1000 5 | SP~ SP-1, M(SP) - YH

FC9 PUSH | YL 1111/1100/{1001 5 | SP~ SP-1,M(SP) - YL

FCA PUSH | F 1111/1100/{1010 5| SP~SP-1,M(SP) - F

FCB DEC | SP 1111/1100/{1011 5| SP~SP1

FDOto FD3 | POP | r 11111 10100r1r0 5 | r—M(SP),SP~ SP+1

FD4 POP | XP 111111010100 5 | XP~ M(SP),SP~ SP+1

FD5 POP | XH 111111010101 5 | XH ~ M(SP), SP — SP+1

FD6 POP | XL 111111010110 5 | XL « M(SP), SP — SP+1

FD7 POP | YP 111111010111 5 | YP~ M(SP),SP -~ SP+1

FD8 POP | YH 111111011000 5 | YH ~ M(SP), SP — SP+1

FD9 POP | YL 111111011001 5| YL « M(SP), SP — SP+1

FDA POP | F 111111011010ttt 5| F-M(SP),SP-SPt+t1

FDB INC | SP 111111011011 5| SP-SP+1

FDE RETS 111111011110 12 | PCSL ~ M(SP), PCSH —~ M(SP+1), PCP — M(SP+2)
SP ~ SP+3, PC — PC+1

FDF RET 111111011111 7 | PCSL — M(SP), PCSH — M(SP+1), PCP — M(SP+2)
SP ~ SP+3

FEOto FE3 | LD SPH,rf1 1 1 1|1 1 1 0/{0 0rl1r0 5| SPHr

FE4to FE7 | LD nSPHI1 11 1|11 10{0 1r1r0 5| r—SPH

FE8 JPBA 111111101000 5 | PCB ~ NBP, PCP — NPP, PCSH ~ B, PCSL ~ A

FFOto FF3 | LD SPL,ri1 11 1|11 1 1|{0 0rl1r0 5| SPLer

FF4to FF7 | LD nSPLI1 111|111 1|0 1rr0 5| r-SPL

FF8 HALT 111111111000 5 | Halt (stop clock)

FF9 SLP 111111111001 5 | SLEEP (stop oscillation)

FFB NOP5 1111121111011 5 | No operation (5 clock cycles)

FFF NOP7 111112 111/1111 7 | No operation (7 clock cycles)
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3 INSTRUCTION SET

3.2 Operands

This section describes the operands used in the instructions.

5-bit immediate data or labels 00H to 1FH. Used to specify a destination address.
8-bit immediate data or labels 00H to FFH. Used to specify a destination address.
8-bit immediate data 00H to FFH.

4-bit immediate data 00H to OFH.

2-bit immediate data. See Table 3.2.1.

2-bit immediate data. See Table 3.2.1.

o - TTo »w o

The contents of A, B, MX, MY are referenced using r and q as shown in the following table.

A
B
XP
YP
X
Y
XH
XL
YH
YL
SP

Table3.2.1 Valuesof r and q

rlorqgl r0 or g0
A 0 0
B 0 1
MX 1 0
MY 1 1
A register
B register

XP register---four high-order bits of IX
YP register---four high-order bits of 1Y
XHL register---eight low-order bits of IX
YHL register---eight low-order bits of 1Y
XH register---four high-order bits of XHL
XL register---four low-order bits of XHL
YH register---four high-order bits of YHL
YL register---four low-order bits of YHL
Stack pointer SP

SPH Four high-order bits of SP
SPL Four low-order bits of SP

F Flag register (IF, DF, ZF, CF)

MX  Data memory location whose address is specified by IX

MY  Data memory location whose address is specified by IY

Mn  Data memory location within the register area (000H to 00FH), specified by immediate data n (OH to FH)

C Carry

NC No carry

z Zero

NZ Not zero

3.3 Flags

1. Carry flag
The carry flag is set if a carry was generated by the previous operation. It is affected by 17 arithmetic
and logical instructions, four flag operations, eight index operation instructions and the POP F instruc-
tion.

2. Zero flag
The zero flag is set if a zero occurred in the previous operation. It is affected by 26 arithmetic and logical
instructions, four flag operations, eight index operation instructions and the POP F instruction.

3. Decimal flag
The decimal flag enables decimal addition and subtraction when set. It is set by SDF or SET F,i and reset
by RDF or RST F,i. It is affected by the POP F instruction.

4. Interrupt flag
The interrupt flag enables interrupts when set. It is set by El or SET F,i and reset by DI or RST F,i. Itis
affected by the POP F instruction. When an interrupt is generated, the | flag is automatically reset. It is
not automatically set at the end of the interrupt service routine.
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3.4 Instruction Types

Instructions are divided into six types according to the size of the operand.

() WMSB LSB
‘ ‘ ‘ ‘ ‘ ‘ ‘ ex; JP s
Op-code 8-bit operand '
| p\ | | | | P | | | CALL S
LBPX MX,e
etc.
(I MsB LSB
o T T ex: ADD 1,
Op-code 6-bit operand "
| | p\ | | \I P | | LD r
FAN r,i
etc.
(I wmsB LSB
T T T T T T T T T T .
Op-code 5-bit operand ex. PSET p
| | | | | | | | | |
(V) MSB LSB
T T T T T T T T T T ex: SET F |
Op-code 4-bit operand '
\ \ \ p\ l l l l ! P l LD r,g
INC Mn
etc.
(V) MsB LSB
T T T T T T T T T - .
2-bit ex: ACPX MX,r
! \ \ \ Op-c‘;ode‘ \ ! ! operand LD XH, r
PUSH r
etc.
(V) MsB LSB
T T T T T T T T T T T ex: JPBA
Op-code
| | | | | p\ | | | | | POP YL
INC X
etc.

3.5 Instruction Descriptions
This section describes S1C6200/6200A instructions in alphabetical order.
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ACPX MX,r  Add with carry r-register to M(X), increment X by 1
Source Format:  ACPX MX,r
Operation:  M(X) « M(X)+r+C, X « X+1
OP-Code: [1|1]1]1]ojo/1][0]1]0[r|r]| F28HtoF2BH
MSB LSB
Type: V
Clock Cycles: 7
Flag: C — Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the carry bit and the contents of the r-register to the data memory location
addressed by IX. X is incremented by one. Incrementing X does not affect the
flags.
Example: ACPX MX,A | ACPX MX,MY
X register 1010 0000 1010 0001 1010 0010
Y register 0100 0110 0100 0110 0100 0110
Memory (AOH) 0110 1111 1111
Memory (A1H) 0011 0011 0111
Memory (46H) 0100 0100 0100
A register 1000 1000 1000
C flag 1 0 0
Z flag 0 0 0
ACPY MY,r  Addwith carryr-register to M(Y), increment Y by 1
Source Format:  ACPY MY, r
Operation:  M(Y) « M(Y)+r+C,Y « Y+1
op-Code |[1]1]1]1]o]o]1][o]1]2]rn|r] F2CH toF2FH
MSB LSB
Type: V
Clock Cycles. 7
Flag: C - Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the carry bit and the contents of the r-register to the data memory location
addressed by Y. Y is incremented by one. Incrementing Y does not affect the
flags.
Example: ACPY MY,A | ACPY MY,MX
X register 0010 0001 0010 0001 0010 0001
Y register 0000 1110 0000 1111 0001 0000
Memory (OEH) 1000 1011 1011
Memory (OFH) 0100 0100 1010
Memory (21H) 0110 0110 0110
A register 0010 0010 0010
C flag 1 0 0
Z flag 0 0 0
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ADC r,i Add with carry immediate data i to r-register
Source Format:  ADC r,i
Operation: r < r+istoio+C
op-Code: |[1|1]0]0]o]1|n|r]is]iz]ir]ic] C40HtoC7FH
MSB LSB
Type: Il
Clock Cycles: 7
Flag: C — Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
| — Not affected
Description:  Adds the carry bit and immediate data i to the r-register.
Example: ADC MX,3 | ADC B,7
Memory (MX) 0100 1000 1000
B register 1001 1001 0000
C flag 1 0 1
Z flag 1 0 1
ADC r,q Add with carry g-register to r-register
SourceFormat:  ADC r,q
Operation: r—r+q+C
op-Code |[1]0[1]0f1][o]o][1]r]r]qgi/ge] A90H to A9FH
MSB LSB
Type: IV
Clock Cycles: 7
Flag: C - Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the carry bit and the contents of the g-register to the r-register.
Example: ADC MY,A | ADC MX,B
A register 0101 0101 0101
B register 0001 0001 0001
Memory (MX) 0111 0111 1001
Memory (MY) 1011 0001 0001
C flag 1 1 0
Z flag 0 0 0
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ADC XH,i Add with carry immediate data i to XH
Source Format: ADC XH,i
Operation: XH « XH +i3toio+ C
OP-Code: |[1|0[1]o]o]o|o]o0]is]iz]ir]io] AOOH toAOFH
MSB LSB
Type: v
Clock Cycles: 7
Flag: C — Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the carry bit and immediate data i to XH, the four high-order bits of XHL.
Example: ADC XH,2 [  ADC XH4
XH register 1001 1100 0000
C flag 1 0 1
Z flag 0 0 1
ADC XL,i Add with carry immediate data i to XL
Source Format:  ADC XL,i
Operation: XL « XL +istoio+C
OoP-Code |1|0]1]0fo]o0|o]1]is|iz]ir]io] AL0HtoALFH
MSB LSB
Type: IV
Clock Cycles. 7
Flag: C - Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the carry bit and immediate data i to XL, the four low-order bits of XHL.
Example: ADC XL,3 | ADC XL,0EH
XL register 0000 0100 0010
C flag 1 0 1
Z flag 1 0 0
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ADC YH,i Add with carry immediate data i to YH
Source Format: ADC YH,i
Operation: YH « YH+i3toio+ C
OP-Code: |1|0[1]o]o|o|1]0]is]iz]ir]io] A20HtoA2FH
MSB LSB
Type: \Y
Clock Cycles: 7
Flag: C — Set if a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the carry bit and immediate data i to YH, the four high-order bits of YHL.
Example: ADC YH,3 [  ADC YH,6
YH register 1010 1110 0100
C flag 1 0 1
Z flag 0 0 0
ADC YL,i Add with carry immediate data i to YL
Source Format:  ADC YL,
Operation: YL « YL+istoio+C
oP-Code: |[1]0[1]o0fofo]1][1]is|iz]ii]io] A30H toA3FH
MSB LSB
Type: IV
Clock Cycles: 7
Flag: C - Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the carry bit and immediate data i to YL, the four low-order bits of YHL.
Example: ADC YL,3 | ADC YL,2
YL register 1010 1110 0000
C flag 1 0 1
Z flag 0 0 1
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ADD r,i Add immediate data i to r-register
Source Format:  ADD r,i
Operation: r < r+istoio
OP-Code: |1|1]0]0]o|0|r|r]is]i2]i]io] COOHtoC3FH
MSB LSB
Type: 1
Clock Cycles: 7
Flag: C — Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds immediate data i to the contents of the r-register.
Example: ADD A5 [  ADD MY,2
A register 1010 1111 1111
Memory (MY) 0110 0110 1000
C flag 1 0 0
Z flag 0 0 0
ADD r,q Add g-register to r-register
SourceFormat:  ADD r,q
Operation: r —r+q
OoP-Code [1/0[1]o]1]o|0]0]r[ro[gi|qo] A8OH toASFH
MSB LSB
Type: IV
Clock Cycles. 7
Flag: C - Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Adds the contents of the g-register to the contents of the r-register.
Example: ADD A MY | ADD MX,B
A register 0010 1111 1111
B register 0100 0100 0100
Memory (MX) 0111 0111 1011
Memory (MY) 1101 1101 1101
C flag 1 0 0
Z flag 1 0 0
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ET

AND r,i Logical AND immediate data i with r-register
Source Format:  AND r,i
Operation: r « rdistoio
OP-Code: |[1|1]0]0]1]0|n|r]is|iz]ir]i0] C80H toCBFH
MSB LSB
Type: Il
Clock Cycles: 7
Flag: C — Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs a logical AND operation between immediate data i and the contents of
the r-register. The result is stored in the r-register.
Example: AND A5 [  AND MX;3
A register 0110 0100 0100
Memory (MX) 1000 1000 0000
C flag 1 1 1
Z flag 0 0 1
AND r,q Logical AND g-register with r-register
SourceFormat:  AND r,q
Operation: r « rQq
oP-Code |1]0[1]0[1][1]0][0]rn|r]|qgi|qo] ACOH toACFH
MSB LSB
Type: IV
Clock Cycles: 7
Flag: C - Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs a logical AND operation between the contents of the g-register and the
contents of the r-register. The result is stored in the r-register.
Example: AND MX,A | AND B,MY
A register 0100 0100 0100
B register 1011 1011 0010
Memory (MX) 1010 0000 0000
Memory (MY) 0010 0010 0010
C flag 0 0 0
Z flag 0 1 0
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CALL s Call subroutine
SourceFormat:  CALL s
Operation:  M(SP-1) « PCP, M(SP-2) — PCSH, M(SP-3) -« PCSL +1, SP ~ SP - 3,
PCP —~ NPP, PCS « s7to so
OP-Code: \ 0 \ 1 \ 0 \ 0 |S7\se\55\54|53\sz\51\so\ 400H to 4FFH
MSB LSB
Type: |
Clock Cycles: 7
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Pushes the program counter (PCP, PCS) onto the stack as the return address,
then calls the subroutine addressed by NPP and the 8-bit operand.
Example: PSET 06H [  CALL 10H
PCP 0011 0011 0110
PCS 0010 1100 0010 1100 0001 0000
NPP 0001 0110 0110
SP co Cco BD
Memory (SP-1) XXXX XXXX 0011
Memory (SP-2) XXXX XXXX 0010
Memory (SP-3) XXXX XXXX 1101
CALZ s Call subroutine at page zero
Source Format: CALZ s
Operation:  M(SP-1) — PCP, M(SP-2) —« PCSH, M(SP-3) « PCSL+1,SP « SP -3,
PCP —~ 0, PCS —~ s7t0 so
OP-Code: \ 0 \ 1 \ 0 \ 1 |S7‘SG‘SS‘S4|SS‘52‘Sl‘so‘ 500H to 5FFH
MSB LSB
Type: |
Clock Cycles. 7
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Pushes the program counter (PCP, PCS) onto the stack as the return address,
then calls the subroutine addressed by the 8-bit operand. As NPP is reset to OH,
only a subroutine in page 0 can be called.
Example: CALZ 10H
PCP 1010 0000
PCS 0010 1110 0001 0000
SP CA c7
Memory (SP-1) XXXX 1010
Memory (SP-2) XXXX 0010
Memory (SP-3) XXXX 1111
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CP r,i Compare immediate data i with r-register
Source Format:  CP r,i
Operation:  r-istoio
OP-Code: |[1]1]0]1]1|1n]r]is]iz|ir]io] DCOH toDFFH
MSB LSB
Type: Il
Clock Cycles: 7
Flag: C — Setif r <isto io; otherwise, reset.
Z — Setif r = i3 to io; otherwise, reset.
D — Not affected
I — Not affected
Description:  Compares immediate data i to the r-register by subtracting i from the contents of r.
The r-register remains unchanged.
1. WhenZ=0andC=0theni<r
2. WhenZ=1and C=0theni=r
3. WhenZz=0andC=1theni>r
Example: CP A4 [ CP MX,7 | CP B,2
A register 0100 0100 0100 0100
B register 1010 1010 1010 1010
Memory (MX) 0010 0010 0010 0010
C flag 1 0 1 0
Z flag 0 1 0 0
CP r,q Compare g-register with r-register
SourceFormat:  CP r,q
Operation: r-q
OoP-Code [1|1][1]1]o]o|o]0]r|ro|gi|qo] FOOH toFOFH
MSB LSB
Type: IV
Clock Cycles. 7
Flag: C - Setifr < q; otherwise, reset.
Z — Setif r = g; otherwise, reset.
D — Not affected
I — Not affected
Description:  Compares the g-register to the r-register by subtracting the contents of g from the
contents of r. The registers remain unchanged.
1. WhenZ=0andC=0thenq<r
2. WhenZ=1andC=0thenqg=r
3. WhenZ=0andC=1thenqg>r
Example: CP AB | CP MY,A
A register 1000 1000 1000
B register 0100 0100 0100
Memory (MY) 0111 0111 0111
C flag 0 0 1
Z flag 0 0 0
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CP XH,i Compare immediate data i with XH
Source Format:  CP XH,i
Operation:  XH -i3toio
op-Code: |[1|0]1]o]o|1]0]0]is]iz]ir]io] A4OH to A4FH
MSB LSB
Type: v
Clock Cycles: 7
Flag: C — Set if XH < i3 to io; otherwise, reset.
Z — Set if XH = i3 to io; otherwise, reset.
D — Not affected
I — Not affected
Description:  Compares immediate data i to XH by subtracting i from the contents of XH. XH
remains unchanged.
1. WhenZ=0and C=0theni<XH
2. WhenZ=1and C=0theni=XH
3. WhenZ=0and C=1theni>XH
Example: CP XH,2 [ CP XH,4 | CP XH,9
XH register 0100 0100 0100 0100
C flag 1 0 0 1
Z flag 0 0 1 0
CP XL,i Compare immediate data i with XL
Source Format:  CP XL,i
Operation: XL -i3toio
oP-Code: |1]0[1]0fo]1]0]1]is]iz]ir]io] ASOHtoASFH
MSB LSB
Type: IV
Clock Cycles. 7
Flagg C — Setif XL < i3 to io; otherwise, reset.
Z — Setif XL = i3 to io; otherwise, reset.
D — Not affected
I — Not affected
Description:  Compares immediate data i to XL by subtracting i from the contents of XL. XL
remains unchanged.
1. WhenZ=0and C=0theni<XL
2. WhenZ=1and C=0theni=XL
3. WhenZ=0and C=1theni> XL
Example: CP XL,7 [ CP XL9 | CP XL,0AH
XL register 1001 1001 1001 1001
C flag 0 0 0 1
Z flag 0 0 1 0
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CP YH,i Compare immediate data i with YH

Source Format: CP YH,i
Operation:  YH -i3toio

OP-Code: |1|0[1]o]o|1|1]0]is]iz]ir]i0] ABOH toA6FH
MSB LSB
Type: \Y

Clock Cycles: 7

Flag: C — Setif YH < i3 to io; otherwise, reset.
Z — Set if YH = i3 to io; otherwise, reset.
D — Not affected
I — Not affected

Description:  Compares immediate data i to YH by subtracting i from the contents of YH. YH
remains unchanged.
1. WhenZ=0andC=0theni<YH
2. WhenZ=1andC=0theni=YH
3. WhenZ=0andC=1theni>YH

Example: CP YHOAH [ CP YH3 | CP YH,0FH
YH register 1010 1010 1010 1010
C flag 1 0 0 1
Z flag 0 1 0 0
CP YL, Compare immediate data i with YL

SourceFormat: CP YL,i

Operation: YL -istoio

oP-Code |[1]0]1]ofof1]1]1]is|iz]ii]io] AT7OHtoA7FH
MSB LSB

Type: IV
Clock Cycles. 7

Flag: C - Setif YL < i3 to io; otherwise, reset.
Z — Setif YL = i3 to io; otherwise, reset.
D — Not affected
I — Not affected

Description:  Compares immediate data i to YL by subtracting i from the contents of YL. YL
remains unchanged.
1. WhenZ=0andC=0theni<YL
2. WhenZ=1andC=0theni=YL
3. WhenZ=0and C=1theni>YL

Example: CP YL5 [ CP YL1 | CP YL4
YL register 0100 0100 0100 0100
C flag 0 1 0 0
Z flag 1 0 0 1
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DEC Mn Decrement memory
SourceFormat: DEC Mn
Operation: ~ M(n3 to no) — M(n3to no) - 1
op-Code: |[1|1]1]1]o]2]2]1]n3[n2][ni|no| F70H to F7FH
MSB LSB
Type: v
Clock Cycles: 7
Flag: C — Setif a borrow is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Decrements the contents of the data memory location addressed by Mn by 1.
Example: DEC MO | DEC M2 | DEC MOFH
Memory (00H) 1001 1000 1000 1000
Memory (02H) 0000 0000 1111 1111
Memory (OFH) 0001 0001 0001 0000
C flag 1 0 1 0
Z flag 0 0 0 1
DEC SP Decrement stack pointer
Source Format: DEC SP
Operation: SP - SP-1
oP-Code [1]1]1]1|1][1]o0]o]2]o][1]1] FcBH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Decrements the contents of the stack pointer by 1. This operation does not affect
the flags.
Example: DEC SP
Memory (SP) 1011 0001 1011 0000
C flag 0 0
Z flag 1 1
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DI Disableinterrupts
Source Format: DI
Operation: | -0
OP-Code |1|1]1]1]ofz|o2]of2]2]2]| F57H
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C — Not affected
Z — Not affected
D — Not affected
| — Reset
Description:  Disables all interrupts.
Example: DI
C flag 0 0
Z flag 1 1
D flag 0 0
| flag 1 0
El Enable interrupts
Source Format:  El
Operation: 1~ 1
OP-Code |1|1]1]1]of1|o]o|1][0]0|0]| F4s8H
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C - Not affected
Z — Not affected
D — Not affected
| — Set
Description:  Enables all interrupts.
Example: El
C flag 1 1
Z flag 0 0
D flag 0 0
| flag 0 1
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FAN r,i Logical AND immediate data i with r-register for flag check
Source Format:  FAN r,i
Operation:  r i3 to io
op-Code: |[1|1]0[1]1]0|n|r]is[iz]ir]ic] D8OH to DBFH
MSB LSB
Type: 1
Clock Cycles: 7
Flag: C — Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs a logical AND operation between immediate data i and the contents of
the r-register. Only the Z flag is affected. The r-register remains unchanged.
Example: FAN A7 [ FAN MY,9 | FAN B,2
A register 1000 1000 1000 1000
B register 0100 0100 0100 0100
Memory (MY) 1000 1000 1000 1000
C flag 1 1 1 1
Z flag 0 1 0 1
FAN r,q Logical AND g-register with r-register for flag check
SourceFormat:  FAN r,q
Operation: rq
oP-Code |1|1]1]1]o]0]0[1]rn r]|aiq] F10HtoF1FH
MSB LSB
Type: IV
Clock Cycles. 7
Flag: C — Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs a logical AND operation between the contents of the g-register and the
contents of the r-register. Only the Z flag is affected. The registers remains
unchanged.
Example: FAN A,B [ FAN MX,B | FAN AMY
A register 1000 1000 1000 1000
B register 1010 1010 1010 1010
Memory (MX) 0101 0101 0101 0101
Memory (MY) 1110 1110 1110 1110
C flag 0 0 0 0
Z flag 0 0 1 0
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HALT Halt
SourceFormat:  HALT
Operation:  Stops CPU
OP-Code: |1|1[1[1]1]2]2][2]|2][0]0|0] FF8H
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Stops the CPU. When an interrupt occurs, PCP and PCS are pushed onto the
stack as the return address and the interrupt service routine is executed.
Example: Instruction State | PCP PCS | flag
HALT RUN 0001 0011 0011 1
HALT
Interrupt 0001 0011 0100 1
RUN 0001 Interrupt vector address 0
INC Mn I ncrement memory by 1
SourceFormat:  INC Mn
Operation:  M(n3to no) « M(n3tono) +1
OoP-Code: |1|1]1]1[0o]1]1][0]ns|nz|[ni|no| F6OH to FEFH
MSB LSB
Type: IV
Clock Cycles: 7
Flag: C - Setif a carry is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  The contents of the data memory location addressed by Mn is incremented by 1.
Example: INC M1 [ INC M3 [ INC MODH
Memory (01H) 0100 0101 0101 0101
Memory (03H) 1111 1111 0000 0000
Memory (ODH) 0111 0111 0111 1000
C flag 0 0 1 0
Z flag 1 0 1 0
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INC SP I ncrement stack pointer by 1
Source Format:  INC SP
Operation: SP —~ SP+1
op-Code: [1|1]1]1]z]2]0]2]2]0]2]2] FDBH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Increments the contents of the stack pointer by 1. This operation does not affect
the flags.
Example: INC SP
SP 1110 1111 1111 0000
C flag 0 0
Z flag 0 0
INC X Increment X-register by 1
Source Format:  INC X
Operation: X « X+1
OP-Code |1|1]1]of1]1]1][0]o|o]0]0] EEOH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Increments the contents of register X by 1. This operation does not affect the
flags.
Example: INC X
X register 1111 1110 11111111
C flag 1 1
Z flag 0 0
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INC Y Increment Y-register by 1
SourceFormat:  INC Y
Operation: Y « Y+1
op-Code: [1|1][1]o]1]1]2][1]o]0]0|0] EFOH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Increments the contents of register Y by 1. This operation does not affect the
flags.
Example: INC Y
Y register 1011 0111 1011 1000
C flag 1 1
Z flag 0 0
JPBA Indirect jump using registers A and B
Source Format:  JPBA
Operation: PCB ~ NBP, PCP —~ NPP,PCSH ~ B, PCSL « A
OP-Code |1|1]1]1|1]1]1]0]1]0]0|0] FEBH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Uses the contents of a- and b-registers to specify the destination address of the
jump. The b-register contains the four high-order bits of the address and the a-
register contains the four low-order bits of the address.
Example: PSET 15H | JPBA
PCB 0 0 1
NBP 0 1 1
PCP 1000 1000 0101
NPP 0001 0101 0101
PCS 1001 0000 1001 0001 0000 0110
A register 0110 0110 0110
B register 0000 0000 0000
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JP C;s Jumpif carry flag is set
Source Format: JP C,s
Operation: PCB —~ NBP,PCP « NPP,PCS « s7toso ifC=1
OP-Code: \ 0 \ 0 \ 1 \ 0 |S7\se\55\54|53\sz\51\so\ 200H to 2FFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Jumps to the destination address specified by the 8-bit operand when the carry
flag is set.
Example: ADD A8 [ PSET 06H | JP C,10H
PCB 0 0 0 0
NBP 0 0 0 0
PCP 0010 0010 0010 0110
NPP 0001 0001 0110 0110
PCS 0011 1100 0011 1101 0011 1110 0001 0000
A register 1000 0000 0000 0000
C flag 0 1 1 1
JP NC,s Jump if not carry
Source Format:  JP NC,s
Operation. PCB — NBP, PCP — NPP,PCS — s7toso ifC=0
OP-Code: \ 0 \ 0 \ 1 \ 1 |S7‘SG‘SS‘S4|SS‘52‘Sl‘so‘ 300H to 3FFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Jumps to the destination address specified by the 8-bit operand when the carry
flag is not set.
Example: PSET 11H | JP NC,10H
PCB 0 0 1
NBP 0 1 1
PCP 1001 1001 0001
NPP 0001 0001 0001
PCS 1000 1111 1001 0000 0001 0000
C flag 0 0 0
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3 INSTRUCTION SET

JP NZ,;s Jump if not zero
Source Format: JP NZ,s
Operation: PCB ~ NBP, PCP —~ NPP,PCS ~ s7toso ifZ=0
OP-Code: \O \ 1 \ 1 \ 1 |S7‘36‘35‘S4|33‘32‘31‘30‘ 700H to 7FFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Jumps to the destination address specified by the 8-bit operand when the zero flag
is not set.
Example: JP NZ,10H
PCB 1 1
NBP 1 1
PCP 0000 0000
NPP 0000 0000
PCS 0000 0111 0001 0000
Z flag 0 0
JP s Jump
Source Format:  JP s
Operation: PCB ~ NBP, PCP —~ NPP, PCS « s7t0 so
OP-Code: \O \ 0 \ 0 \ 0 |S7‘86‘85‘S4|83‘82‘81‘50‘ 000H to OFFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Unconditional jump to the destination address specified by the 8-bit operand.
Example: PSET OAH | JP 10H
PCB 0 0 0
NBP 0 0 0
PCP 0000 0000 1010
NPP 0001 1010 1010
PCS 0100 0010 0100 0011 0001 0000
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3 INSTRUCTION SET

JP Z,;s Jump if zero
SourceFormat:  JP Z,;s
Operation: PCB —~ NBP, PCP - NPP,PCS — s7toso ifz=1
OP-Code: \ 0 \ 1 \ 1 \ 0 |S7\se\55\54|53\sz\51\so\ 600H to 6FFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Jumps to the destination address specified by the 8-bit operand when the zero flag
is set.
Example: SUB AB [ PSET 1BH | JP Z,10H
PCB 0 0 0 1
NBP 0 0 1 1
PCP 0101 0101 0101 1011
NPP 0001 0001 1011 1011
PCS 0000 0010 0000 0011 0000 0100 0001 0000
A register 0110 0000 0000 0000
B register 0110 0110 0110 0110
Z flag 0 1 1 1
LBPX MX,e Loadimmediate data e to memory, and increment X by 2
Source Format: LBPX MX,e
Operation:  M(X) « e3toeo, M(X+1) — e7toes, X « X+2
OP-Code: \ 1 \ 0 \ 0 \ 1 |e7\ee\e5\e4|e3\e2\el\eo\ 900H to 9FFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Stores 8-bit immediate data e in two, consecutive 4-bit locations in data memory.
The X-register is incremented by 2. An overflow in X does not affect the flags.
Example: LBPX MX,18H | LBPX MX,36H
X register 0001 1110 0010 0000 0010 0010
Memory (1EH) 0010 1000 1000
Memory (1FH) 1111 0001 0001
Memory (20H) 0000 0000 0110
Memory (21H) 0111 0111 0011
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3 INSTRUCTION SET

LD A,Mn Load memory into A-register
SourceFormat: LD A,Mn
Operation: A — M(n3 to no)
op-Code: |[1|1[1][1]1]0]|2]0][n3[n2]ni|no| FAOH to FAFH
MSB LSB
Type: \Y
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
| — Not affected
Description:  Loads the contents of the data memory location addressed by Mn into the A-
register.
Example: LD A,M5 | LD A,M6
A register 0100 1111 0100
Memory (05H) 1111 1111 1111
Memory (06H) 0100 0100 0100
LD B,Mn Load memory into B-register
SourceFormat: LD B,Mn
Operation: B — M(n3 to no)
oP-Code |1]1]1]1[1]0]1]1]ns|nz[ni]no] FBOH to FBFH
MSB LSB
Type: IV
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the data memory location addressed by Mn into the B-
register.
Example: LD B,M7 | LD B,M8
B register 0100 0110 1010
Memory (07H) 0110 0110 0110
Memory (08H) 1010 1010 1010
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3 INSTRUCTION SET

LD Mn,A Load A-register into memory
Source Format: LD Mn,A
Operation:  M(n3tono) « A
Oop-Code: |[1|1][1][1]2]0]|0]0][n3[n2|ni|no| F8OH to F8FH
MSB LSB
Type: v
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the A-register into the location addressed by Mn.
Example: LD MOAH,A | LD MOBH,A
A register 0110 0110 0110
Memory (0AH) 0100 0110 0110
Memory (0BH) 1011 1011 0110
LD Mn,B Load B-register into memory
Source Format: LD Mn,B
Operation:  M(n3to no) — B
oP-Code |1|1]1]1[1]0]0][1][ns|nz[ni]no] F9OH to FOFH
MSB LSB
Type: IV
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the B-register into the data memory location addressed by
Mn.
Example: LD MO,B | LD M1,B
B register 0100 0100 0100
Memory (00H) 1011 0100 0100
Memory (01H) 1111 1111 0100
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3 INSTRUCTION SET

LDPX MX,i Load immediate data i into MX, increment X by 1
Source Format: LDPX MX,i
Operation: M(X) < i3toio, X « X+1
OP-Code: |1|1][1]o]o|1|1]0]is]i2]ir]io] EBOH toE6FH
MSB LSB
Type: \Y
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads immediate data i into the data memory location addressed by IX. X is
incremented by 1. Incrementing X does not affect the flags.
Example: LDPX MX,7 | LDPX MX,0AH
X register 1000 0011 1000 0100 1000 0101
Memory (83H) 0010 0111 0111
Memory (84H) 1001 1001 1010
LDPX r,q Load g-register into r-register, increment X by 1
SourceFormat:  LDPX r,q
Operation: 1« g, X « X+1
oP-Code |1]1]1]o0[1][1]1][0]r]r|agi]q| EEOH toEEFH
MSB LSB
Type: IV
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the g-register into the r-register. X is incremented by 1.
Incrementing X does not affect the flags.
Example: LDPX AB | LDPX B,MY
X register 0100 1001 0100 1010 0100 1011
A register 1010 1101 1101
B register 1101 1101 0000
Memory (MY) 0000 0000 0000
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3 INSTRUCTION SET

LDPY MY,i Load immediate data i into MY, increment Y by 1

Source Format: LDPY MY,i
Operation:  M(Y) < i3toio, Y « Y+1

op-Code [1]1[1]o]of1]1]1]is]iz|ir]io] E7OHtoE7FH
MSB LSB
Type: v
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected

D — Not affected
| — Not affected

Description:  Loads immediate data i into the data memory location addressed by 1Y. Y is
incremented by 1. Incrementing Y does not affect the flags.

Example: LDPY MY,7 | LDPY MY,
Y register 0010 1101 0010 1110 0010 1111
Memory (2DH) 1010 0111 0111
Memory (2EH) 0010 0010 0000
LDPY r,q Load g-register into r-register, increment Y by 1

SourceFormat:  LDPY r,q
Operation: r«q,Y «Y+1

op-Code |[1]1]1]of1][1]1][1]n]r|a] EFOH to EFFH
MSB

o]
LSB

Type: IV
Clock Cycles: 5

Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected

Description:  Loads the contents of the g-register into the r-register. Y is incremented by 1.
Incrementing Y does not affect the flags.

Example: LDPY A,B | LDPY MX,B
Y register 0100 1000 0100 1001 0100 1010
A register 1010 1000 1000
B register 1000 1000 1000
Memory (MX) 0010 0010 1000
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3 INSTRUCTION SET

LD r,i Load immediate data i into r-register
Source Format: LD r,i
Operation: r « i3toio
OP-Code: |1|1][1]0o]o|o0|rn|r]is]i2]ir]io] EOOH toE3FH
MSB LSB
Type: Il
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads immediate data i into the r-register.
Example: LD A,6 | LD MY,0
A register 0101 0110 0110
Memory (MY) 1001 1001 0000
LD r,q Load g-register into r-register
Source Format: LD r,q
Operation: r « @
oP-Code |1|1]1]o|1][1]0][0]rn|r]|qgi|q] ECOH toECFH
MSB LSB
Type: v
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  The contents of the g-register are loaded into the r-register.
Example: LD AB | LD B,MY
A register 0010 0000 0000
B register 0000 0000 0110
Memory (MY) 0110 0110 0110
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3 INSTRUCTION SET

LD r,SPH Load SPH into r-register
Source Format: LD r,SPH
Operation: r —~ SPH
op-Code: |1|1[1[1]1]1|2][0]0][1]r|r]| FE4HtoFETH
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the four high-order bits of the stack pointer into the r-register.
Example: LD MX,SPH | LD A,SPH
SPH 0111 0111 0111
A register 0000 0000 0111
Memory (MX) 1100 0111 0111
LD r,SPL Load SPL into r-register
Source Format: LD r,SPL
Operation: r « SPL
oP-Code |1|1]1]1|1]2]a[1]o1]r]|r]| FF4HtoFF7H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the four low-order bits of the stack pointer into the r-register.
Example: LD A,SPL | LD MY,SPL
SPL 1001 1001 1001
A register 0010 1001 1001
Memory (MY) 0000 0000 1001
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3 INSTRUCTION SET

LD r,XH Load XH into r-register
Source Format: LD r,XH
Operation: r « XH
op-Code: |[1|1[1]o]1]o|1][0]0[1]rn|r| EA4HtoEATH
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the four high-order bits of register X into the r-register.
Example: LD B,XH [ LD MXXH
XH register 1010 1010 1010
B register 0010 1010 1010
Memory (MX) 0000 0000 1010
LD r,XL Load XL into r-register
Source Format: LD r,XL
Operation: r « XL
oP-Code |1]1]1]of1]o]1][o]1]0]rn|r]| EA8Hto EABH
MSB LSB
Type: V
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the four low-order bits of register X into the r-register.
Example: LD MY XL | LD AXL
XL register 0000 0000 0000
A register 1101 1101 0000
Memory (MY) 0001 0000 0000
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3 INSTRUCTION SET

LD r,XP Load XP into r-register
Source Format: LD r,XP
Operation: r « XP
op-Code: |[1|1[1]o]1]o|1][0]o]0|r|r| EAOH toEA3H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the 4-bit page part of index register IX into the r-register.
Example: LD MX,XP | LD A,XP
XP register 1111 1111 1111
A register 0010 0010 1111
Memory (MX) 0101 1111 1111
LD r,YH Load YH into r-register
Source Format: LD r,YH
Operation: r « YH
op-Code |1]1]1]of1]of1][1]o]2]r|r] EB4HtoEB7H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the four high-order bits of register Y into the r-register.
Example: LD AYH | LD MY,YH
YH register 1010 1010 1010
A register 1100 1010 1010
Memory (MY) 1110 1110 1010
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3 INSTRUCTION SET

LD r,YL Load YL into r-register
SourceFormat: LD r,YL
Operation: r « YL
op-Code: [1|1]1]o]1]o|2][1]1]0|n]|r| EB8HtoEBBH
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the four low-order bits of register Y into the r-register.
Example: LD B,YL | LD MX,YL
YL register 0000 0000 0000
B register 0110 0000 0000
Memory (MX) 1011 1011 0000
LD r,YP Load YP into r-register
Source Format: LD r,YP
Operation: r « YP
oP-Code |1]1]1]of1]of1][1]o]0]r|r] EBOHtoEB3H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the 4-bit page part of index register 1Y into the r-register.
Example: LD MY,YP | LD B,YP
YP register 1010 1010 1010
B register 1100 1100 1010
Memory (MY) 0110 1010 1010

S1C6200/6200A CORE CPU MANUAL

EPSON

55



3 INSTRUCTION SET

LD SPH,r Load r-register into SPH

Source Format: LD SPH,r
Operation:  SPH « r

oP-Code: |1|1[1[1]1]1|2][0]0]0|r|r]| FEOH toFE3H
MSB LSB
Type: V

Clock Cycles: 5

Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected

Description:  Loads the contents of the r-register into the four high-order bits of the stack

pointer.
Example: LD SPH,A | LD SPH,MY
SPH 1001 0011 1100
A register 0011 0011 0011
Memory (MY) 1100 1100 1100
LD SPL,r Load r-register into SPL

Source Format: LD SPL,r
Operation: SPL ~r

oP-Code |1|1]1]1|1]1]2][1]o0]r|r]| FFOH toFF3H
MSB

LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D - Not affected
I — Not affected

Description:  Loads the contents of the r-register into the four low-order bits of the stack pointer.

Example: LD SPL,B | LD SPL,MX
SPL 1011 0111 1111
B register 0111 0111 0111
Memory (MX) 1111 1111 1111
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3 INSTRUCTION SET

LD X,e L oad immediate data e into X-register
Source Format: LD X,e
Operation: XH — ertoes, XL — e3toeo
OP-Code: \ 1 \ 0 \ 1 \ 1 |e7‘66‘65‘e4|63‘62‘61‘60‘ BOOH to BFFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads 8-bit immediate data e into register X.
Example: LD X,6FH
XH register 0000 0110
XL register 1011 1111
LD XH,r Load r-register into XH
Source Format: LD XH,r
Operation:  XH «r
OoP-Code |1|1]1]o[1]0]ofo]o1]r]r]| EB84H toE8S7H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the r-register into the four high-order bits of register X.
Example: LD XH,A [ LD XHMY
XH register 0000 1011 0110
A register 1011 1011 1011
Memory (MY) 0110 0110 0110
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3 INSTRUCTION SET

LD XL,r Load r-register into XL
Source Format: LD XL,r
Operation: XL ~r
OP-Code: |1|1][1]0o]1]o/0]0]1]0|rn|r| ES8HtoESBH
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the r-register into the four low-order bits of register X.
Example: LD XL,MY | LD XL,A
XL register 0000 0010 1011
A register 1011 1011 1011
Memory (MY) 0010 0010 0010
LD XP,r Load r-register into XP
Source Format: LD XP,r
Operation: XP —r
OP-Code [1|1][1]o]1]o/o0]o]o]0|rn|r| ESOH toES3H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the r-register into the 4-bit page part of index register IX.
Example: LD XP,B | LD XP,MX
XP register 1001 0001 1011
B register 0001 0001 0001
Memory (MX) 1011 1011 1011
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3 INSTRUCTION SET

LD Y,e Load immediate data e into Y-register
Source Format: LD Y,e
Operation: YH — ertoes, YL — e3toeo
OP-Code: \ 1 \ 0 \ 0 \ 0 |e7‘66‘65‘e4|63‘62‘61‘60‘ 800H to 8FFH
MSB LSB
Type: |
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads 8-bit immediate data e into register Y.
Example: LD Y,E1H
YH register 0001 1110
YL register 1100 0001
LD YH,r Load r-register into YH
Source Format: LD YH,r
Operation:  YH < r
oP-Code |1]1]1]of1]ojof[1]o|1]r]r]| E94H toE97H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the r-register into the four high-order bits of register Y.
Example: LD YH,B [ LD YH,MX
YH register 0000 0110 0101
B register 0110 0110 0110
Memory (MX) 0101 0101 0101
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3 INSTRUCTION SET

LD YL,r Load r-register into YL

Source Format: LD YL,r
Operation: YL «r

OoP-Code: [1]1][1]o]1]o/o][1]1]0]rn|r| E98H toEIBH
MSB LSB
Type: V

Clock Cycles: 5

Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected

Description:  Loads the contents of the r-register into the four low-order bits of register Y.

Example: LD YL,B | LD YL,MX
YL register 1011 1010 0111
B register 1010 1010 1010
Memory (MX) 0111 0111 0111
LD YP,r Load r-register into YP

Source Format: LD YP,r
Operation: YP —r

OP-Code [1|1][1]o]1]o/o][1]o]0|rn|r| E9H toE9I3H
MSB

LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D - Not affected
I — Not affected

Description:  Loads the contents of the r-register into the 4-bit page part of index register Y.

Example: LD YPMX | LD YP,A
YP register 0011 0000 0100
A register 0100 0100 0100
Memory (MX) 0000 0000 0000
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3 INSTRUCTION SET

NOP5 No operation for 5 clock cycles
SourceFormat:  NOP5
Operation:  No operation (5 clock cycles)
OoP-Code: [1|1]1]1]z]2|2]2]2][0]2]2]| FFBH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Increments the program counter by 1. Has no other effect for 5 clock cycles.
Example: NOP5
PCB 0 0
PCP 0011 0011
PCS 0001 0011 0001 0100
NOP7 No operation for 7 clock cycles
Source Format:  NOP7
Operation:  No operation (7 clock cycles)
OP-Code |1|1f1fafaf2afa]a]1][2]|2] FFFH
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Increments the program counter by 1. Has no other effect for 7 clock cycles.
Example: NOP7
PCB 0 0
PCP 1010 1010
PCS 1001 1001 1001 1010
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3 INSTRUCTION SET

NOT r NOT r-register (one's complement)
Source Format:  NOT r
Operation:  r <1
op-Code: |[1|1]0[1]o]o|n|[r|1[1][1]1] DOFH toD3FH
MSB LSB
Type: 1
Clock Cycles: 7
Flag: C — Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs a one's complement operation on the contents of the r-register.
Example: NOT A | NOT MY
A register 1001 0110 0110
Memory (MY) 1111 1111 0000
Z flag 0 0 1
OR r,i Logical OR immediate data i with r-register
Source Format:  OR r,i
Operation: r « ristoio
oP-Code: |1]1]0]0|1]1|n]|r]is|iz]i]ic] CCOH toCFFH
MSB LSB
Type: I
Clock Cycles. 7
Flag: C — Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs a logical OR operation between immediate data i and the contents of the
r-register. The result is stored in the r-register.
Example: OR B,5 |  OR MX,0BH
B register 0100 0101 0101
Memory (MX) 0011 0011 0111
Z flag 0 0 0
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3 INSTRUCTION SET

OR r,q Logical OR g-register with r-register
SourceFormat:  OR r,q
Operation: r — rdq
op-Code: |[1/0]1]0]2]2]0][1]r]ro|q:i|qo] ADOH to ADFH
MSB LSB
Type: \Y
Clock Cycles: 7
Flag: C — Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
| — Not affected
Description:  Performs a logical OR operation between the contents of the g-register and the
contents of the r-register. The result is stored in the r-register.
Example: OR MY,0 [  OR ACH
A register 0011 0011 1111
Memory (MY) 0000 0000 0000
Z flag 0 1 0
POP F Pop stack data into flags
Source Format: POP F
Operation:. F « M(SP),SP - SP+1
oP-Code [1|1]1]1[1][1]o][1]1]0][1]0] FDAH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Set or Reset by M(SP) data
Z — Set or Reset by M(SP) data
D — Set or Reset by M(SP) data
| — Set or Reset by M(SP) data
Description:  Replaces the flags (F) with the contents of the data memory location addressed by
the stack pointer. SP is incremented by 1.
Example: POP F M(SP) =[23]22[21] 20
SP co C1 L—Cflag
Memory (COH) 1001 1001 Z flag
Flags (1,D,Z,C)| 0001 1001 '|3 Hgg
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3 INSTRUCTION SET

POP r Pop stack data into r-register
SourceFormat:  POP r
Operation: r « M(SP),SP - SP+1
op-Code |1|1[1]1]1]1]o[2]|0][0]n] FDOH to FD3H
MSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the data memory location addressed by the stack pointer
into the r-register. SP is incremented by 1.
Example: POP B M(SP) =[23[22[21]2°
SP co c1 ] 20
Memory (COH) 1001 1001 %Z = r-register
B register 0101 1001 23
POP XH Pop stack data into XH
Source Format: POP XH
Operation:. XH —~ M(SP),SP - SP+1
OoP-Code |1|1]1]1|1]1]0][1]0]1][0] FDSH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the data memory location addressed by the stack pointer
into XH, the four high-order bits of X. SP is incremented by 1.
Example: POP XH M(SP) =[23[22][21]20
SP CE CF — 22
Memory (CEH)| 0110 0110 %2 = XH
XH register 0010 0110 23
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3 INSTRUCTION SET

POP XL Pop stack data into XL

Source Format: POP XL
Operation: XL — M(SP), SP - SP+1

OP-Code [1|1]1]1]1]2]0]1]0][1]1]0] FDBH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected

D — Not affected
| — Not affected

Description:  Loads the contents of the data memory location addressed by the stack pointer
into XL, the four low-order bits of X. SP is incremented by 1.

Example: POP XL M(SP) =[23[22[21[20
SP Co C1 2f1>
Memory (COH) 0001 0001 %2 = XL
XL register 1101 0001 23
POP XP Pop stack data into XP

Source Format: POP XP
Operation:. XP —~ M(SP), SP - SP +1

oP-Code [1|1]1]1|1][1]o][1]o0]2][0]0] FD4H
MSB LSB

Type: VI

Clock Cycles: 5
Flag: C - Not affected
Z — Not affected

D - Not affected
| — Not affected

Description:  Loads the contents of the data memory location addressed by the stack pointer
into XP, the 4-bit page part of IX. SP is incremented by 1.

Example: POP XP M(SP) =[23[22[21[20
SP B4 B5 20
Memory (B4H) 0101 0101 21 _xp
22
XP register 0111 0101 23
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3 INSTRUCTION SET

POP YH Pop stack data into YH
SourceFormat:  POP YH
Operation:  YH — M(SP), SP — SP +1
OP-Code: |1|1]1[1]1]1]0[2]|1][0]0]0] FD8H
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the data memory location addressed by the stack pointer
into YH, the four high-order bits of Y. SP is incremented by 1.
Example: POP YH M(SP) =[23[22[21]2°
SP C1 C2 L»zg
Memory (C1H) 1101 1101 %2 = YH
YH register 0010 1101 3
2
POP YL Pop stack data into YL
Source Format:  POP YL
Operation: YL « M(SP),SP - SP+1
OP-Code |1|1]1]1|1]1]o0[1]1]0]0]1] FDOH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the data memory location addressed by the stack pointer
into YL, the four low-order bits of Y. SP is incremented by 1.
Example: POP YL M(SP) =[23]22[21]20
SP CA CB L0
Memory (CAH) 0100 0100 2 =yL
YL register 0101 0100 2
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3 INSTRUCTION SET

POP YP Pop stack data into YP
SourceFormat:  POP YP
Operation:  YP — M(SP), SP - SP+1
op-Code: [1|1]1][1]z]2]of21]o0f[1]1] FD7H
MSB L
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the contents of the data memory location addressed by the stack pointer
into YP, the 4-bit page part of IY. SP is incremented by 1.
Example: POP YP M(SP) =[23[22[21]20
SP co C1 L»zg
Memory (COH) 0000 0000 %2 =YP
YP register 0001 0000 3
2
PSET p Page set
SourceFormat:  PSET p
Operation:  NBP « pa, NPP « p3to po
oP-Code: |[1|1]1]0[0]1]0]ps]ps|pe[ps|po] E40H to ESFH
MSB LSB
Type: 1l
Clock Cycles: 5
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads the most-significant bit of the 5-bit immediate data p to the new bank
pointer (NBP) and the four low-order bits to the new page pointer (NPP).
Example: PSET 1FH | JP OOH
PCB 0 0 1
NBP 0 1 1
PCP 1000 1000 1111
NPP 0001 1111 1111
PCS 0010 0011 0010 0100 0000 0000
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3 INSTRUCTION SET

PUSH F Push flag onto stack
SourceFormat:  PUSH F
Operation: SP' « SP-1, M(SP) « F
op-Code: [1|1[1]1]1]2]0]0]1][0][1]0] FcAH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Decrements the stack pointer by 1 and loads the flags (F) into the data memory
location addressed by SP.
Example: PUSH F M(SP) =[23[22]21]20
SP DO CF Cflag
Memory (CFH) 0100 0001 [Z) ]‘:Igg
Flags (1,D,Z,C) 0001 0001 i ﬂag
PUSH r Push r-register onto stack
Source Format:  PUSH r
Operation: SP' « SP -1, M(SP') « r
OP-Code |1|1[1][1]1]1]o0]0]0][0]rn|r| FCOHtoFC3H
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Decrements the stack pointer by 1 and loads the contents of the r-register into the
data memory location addressed by SP.
Example: PUSH A M(SP) =[23]22]21]20
SP DO CF L—{20
Memory (CFH) 1000 0010 220 = r-register
A register 0010 0010 2
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3 INSTRUCTION SET

PUSH XH Push XH onto stack

Source Format: PUSH XH
Operation:  SP' — SP -1, M(SP") —« XH

OP-Code [1|1]1]1]1]2]0]0]0[1]0]2] FcCsH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected

D — Not affected
| — Not affected

Description:  Decrements the stack pointer by 1 and loads the contents of XH, the four high-
order bits of XHL, into the data memory location addressed by SP.

Example: PUSH XH M(SP) =[23[22]21[20
SP cC CB [
Memory (CBH) 0000 1000 22 = XH
XH register 1000 1000 %3
PUSH XL Push XL onto stack

Source Format: PUSH XL
Operation:  SP' — SP -1, M(SP") « XL

OP-Code [1|1]1]1]1]2]0]0]o][1]1]0] FceH
MSB LSB

Type: VI
Clock Cycles: 5

Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected

Description:  Decrements the stack pointer by 1 and loads the contents of XL, the four low-order
bits of XHL, into the data memory location addressed by SP.

Example: PUSH XL M(SP) =[23]22]21] 20
SP DO CF [
Memory (CFH) 1111 0110 2Ny
22
XL register 0110 0110 53
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3 INSTRUCTION SET

PUSH XP Push XP onto stack
SourceFormat:  PUSH XP
Operation:  SP' « SP -1, M(SP') — XP
OP-Code |1|1][1][1]1]1]0]0]0][1]0]0] FCaH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Decrements the stack pointer by 1 and loads the contents of XP, the page part of
IX, into the data memory location addressed by SP.
Example: PUSH XP M(SP) =[23[22[21[20
SP DO CF ] 2C1’
Memory (CFH) 0011 0000 %2 =XP
XP register 0000 0000 23
PUSH YH Push YH onto stack
Source Format: PUSH YH
Operation: SP' — SP -1, M(SP") - YH
OP-Code |1|1][1][1]1]1]0]0]|1][0]0]0] FcsH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Decrements the stack pointer by 1 and loads the contents of YH, the four high-
order bits of YHL, into the data memory location addressed by SP.
Example: PUSH YH M(SP) =[23[22[21[20
SP BF BE L—{20
Memory (BEH) 0100 0001 21 = YH
YH register 0001 0001 %3
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3 INSTRUCTION SET

PUSH YL Push YL onto stack

Source Format: PUSH YL
Operation:  SP' « SP -1, M(SP") « YL

OP-Code [1|1]1]1]1]2]0]0]1][0]0|2] FCOH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected

D — Not affected
| — Not affected

Description:  Decrements the stack pointer by 1 and loads the contents of YL, the four low-order
bits of YHL, into the data memory location addressed by SP.

Example: PUSH YL M(SP) =[23[22[21]20
SP DO CF e 2‘1)
Memory (CFH)| 0001 0111 %2 =YL
YL register 0111 0111 23

PUSH YP Push YP onto stack

Source Format: PUSH YP
Operation:  SP' — SP -1, M(SP") — YP

oP-Code [1|1]1]1|1][1]o]o]ol2][1]1] FC7H
MSB LSB

Type: VI
Clock Cycles: 5

Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected

Description:  Decrements the stack pointer by 1 and loads the contents of YP, the page part of
1Y, into the data memory location addressed by SP.

Example: PUSH YP M(SP) =[23[22][21]20
SP co BF L—{20
Memory (BFH) 1111 0000 21 _ yp
22
YP register 0000 0000 53
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3 INSTRUCTION SET

RCF Reset carry flag
Source Format:  RCF
Operation: C - 0
op-Code: [1|1]1[1]ofz]o]2]|1][2][1]0] FsEH
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C — Reset
Z — Not affected
D — Not affected
I — Not affected
Description:  Resets the C (carry) flag.
Example: ADD A4 | RCF
A register 1101 0001 0001
C flag 0 1 0
RDF Reset decimal flag
Source Format:  RDF
Operation: D < 0
OP-Code |[1|1]1]1|o]1]of1]1]0][1]2] F5BH
MSB LSB
Type: VI

Clock Cycles. 7

Flag: C — Not affected
Z — Not affected
D — Reset
I — Not affected
Description:  Resets the D (decimal) flag.

Example: ADD A8 | RDF | LDAG6 | ADDAS
A register 0110 0100 0100 0110 1110
D flag 1 1 0 0 0
C flag 0 1 1 1 0
Z flag 0 0 0 0 0
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3 INSTRUCTION SET

RET Return from subroutine
SourceFormat:  RET
Operation:  PCSL ~ M(SP), PCSH ~ M(SP+1), PCP ~ M(SP+2),SP - SP +3
Oop-Code: [1|1[1[1]z]2ofa]|2][2]2]2] FDFH
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Jumps to the return address that was pushed onto the stack when the subroutine
was called.
Example: RET
PCP 1101 0010
PCS 1000 1101 0010 1101
SP BD CO
Memory (SP) 1101 1101
Memory (SP+1) 0010 0010
Memory (SP+2) 0010 0010
RETD e L oad immediate data e to memory, and increment X by 2, then return
SourceFormat: RETD e
Operation:  PCSL — M(SP), PCSH ~ M(SP+1), PCP — M(SP+2), SP « SP + 3,
M(X) — estoeo, M(X+1) — e7toes, X « X +2
OP-Code: | 0|0][0]1]er]es|es|es|es]ez]ei|eo] 100H to 1FFH
MSB LSB
Type: |
Clock Cycles. 12
Flag: C - Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Loads 8-bit immediate data e into the data memory location addressed by 1X and
executes the RET command. X is incremented by 2.
Example: RETD F5H
PCP 0000 0010
PCS 1010 1011 0010 1101
SP BD Co
Memory (SP) 1101 1101
Memory (SP+1) 0010 0010
Memory (SP+2) 0010 0010
X register 0010 1010 0010 1100
Memory (2AH) 0000 0101
Memory (2BH) 0000 1111
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3 INSTRUCTION SET

RETS Return then skip an instruction
SourceFormat:  RETS
Operation:  PCSL — M(SP), PCSH — M(SP+1), PCP — M(SP+2), SP « SP+3,PC « PC+1
op-Code: [1|1[1]1]z]2]o]2]|2][1]1]0] FDEH
MSB LSB
Type: VI
Clock Cycles: 12
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Jumps to the return address that was pushed onto the stack when the subroutine
was called and then skips one instruction.
Example: RETS
PCP 0110 0000
PCS 1001 0000 0000 0111
SP BO B3
Memory (SP) 0110 0110
Memory (SP+1) 0000 0000
Memory (SP+2) 0000 0000
RLC r Rotate r-register left with carry
Source Format: RLC r
Operation: ds — d2,d2 « d1,d1 « do,do « C,C « d3
oP-Code |[1]0]1]of1][2]1][1]r|r][rn|r| AFOHtoAFFH
MSB LSB
Type: IV
Clock Cycles. 7
Flag: C - Set when the high-order bit of the r-register is 1; otherwise, reset.
Z — Not affected
D — Not affected
I — Not affected
Description:  Shifts the contents of the r-register one bit to the left. The high-order bit is shifted
into the carry flag and the carry bit becomes the low-order bit of the r-register.
C r-register C r-register
[ds]d2[d1[do}— — [d2]d1[do] C]
Example: RLC A
A register 0011 0111
C flag 1 0
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3 INSTRUCTION SET

RRC r Rotate r-register right with carry
Source Format: RRC r
Operation: d3 « C,d2 « d3,d1 « d2,do « d1, C « do
op-Code: [1|1]1]o]1]olo]o0]|1][1]rn]|r| ESCHto ESFH
MSB LSB
Type: V
Clock Cycles: 5
Flag: C — Set when the low-order bit of the r-register is 1; otherwise, reset.
Z — Not affected
D — Not affected
| — Not affected
Description:  Shifts the contents of the r-register one bit to the right. The low-order bit is shifted
into the carry flag and the carry bit becomes the high-order bit of the r-register.
r-register C r-register C
EM — *
Example: RRC MY
Memory (MY) 1010 1101
C flag 1 0
RST F,i Reset flags using immediate data i
Source Format:  RST F,i
Operation: F — FOistoio
oP-Code |1|1]1]1|o]1]0]1]is|i2]ir]io] F50H toFSFH
MSB LSB
Type: IV
Clock Cycles: 7
Flag: C - Reset if io is zero; otherwise, not affected.
Z — Reset if i1 is zero; otherwise, not affected.
D — Reset if i2 is zero; otherwise, not affected.
I — Reset if i3 is zero; otherwise, not affected.
Description:  Performs a logical AND operation between immediate data i and the contents of
the flags. The result is stored in each respective flag.
Example: RST F,2
Flags (1,D,Z,C) 1010 | 0010
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3 INSTRUCTION SET

RZF Reset zero flag
SourceFormat:  RZF
Operation: Z ~ 0
op-Code |1|1]1][1]ol1|of[2]|1][2]0]2] F5DH
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C — Not affected
Z — Reset
D — Not affected
I — Not affected
Description:  Resets the Z (zero) flag.
Example: ADD A,3 | RZF
Z flag 0 1 0
A register 1101 0000 0000
SBC r,i Subtract with carry immediate data i from r-register
Source Format:  SBC r,i
Operation: r « r-istoio-C
oP-Code |1]1]0]1|0]1|n]|r]is|iz]ii]io] D4OH toD7FH
MSB LSB
Type: I
Clock Cycles. 7
Flag: C - Setif a borrow is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Subtracts the carry flag and immediate data i from the r-register.
Example: SBC A9 | SBC MY,0DH
A register 1000 1111 1111
Memory (MY) 1110 1110 0000
C flag 0 1 0
Z flag 0 0 1
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3 INSTRUCTION SET

SBC r,q Subtract with carry g-register from r-register
SourceFormat:  SBC r,q
Operation: r—r-qgq-C
op-Code: |[1|0[1]o]1]o|1][1]r[ro]gi|qo] ABOH to ABFH
MSB LSB
Type: \Y
Clock Cycles: 7
Flag: C — Set if a borrow is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
| — Not affected
Description:  Subtracts the carry flag and the contents of the g-register from the r-register.
Example: SBC AB [  SBC MY,MX
A register 1110 1011 1011
B register 0010 0010 0010
Memory (MX) 1001 1001 1001
Memory (MY) 0100 0100 1011
C flag 1 0 1
Z flag 0 0 0
SCF Set carry flag
Source Format:  SCF
Operation:. C 1
OP-Code |1|1]1]1]o]1]0]0]o0]0]0]1] FaH
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C - Set
Z — Not affected
D — Not affected
I — Not affected
Description:  Sets the C (carry) flag.
Example: SCF

C flag
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3 INSTRUCTION SET

SCPX MXr Subtract with carry r-register from M(X) and increment X by 1
SourceFormat:  SCPX MX,r
Operation:  M(X) « M(X)-r-C, X « X+1
OoP-Code: [1/1]1]1]ojo/2][1]1][0]rn|r| F38HtoF3BH
MSB LSB
Type: V
Clock Cycles: 7
Flag: C — Setif a borrow is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Subtracts the carry flag and the contents of the r-register from the data memory
location addressed by IX. X is incremented by 1. Incrementing X does not affect
the flags.
Example: SCPX MX,B
X register 0101 0000 0101 0001
Memory (50H) 0110 0100
B register 0010 0010
C flag 0 0
Z flag 0 0
SCPY MY, r Subtract with carry r-register from M(Y) and increment Y by 1
Source Format:  SCPY MY,r
Operation:  M(Y) « M(Y)-r-C,Y « Y+1
op-Code |[1]1]1]1fo]of1][1]1]1][rn|r] F3CHtoF3FH
MSB LSB
Type: V
Clock Cycles. 7
Flag: C - Setif a borrow is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Subtracts the carry flag and the contents of the r-register from the data memory
location addressed by IY. Y is incremented by 1. Incrementing Y does not affect
the flags.
Example: SCPY MY,A
Y register 1111 1111 0000 0000
Memory (FFH) 0111 0100
A register 0010 0010
C flag 1 0
Z flag 1 0
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3 INSTRUCTION SET

SDF Set decimal flag
SourceFormat:  SDF
Operation: D ~ 1
OP-Code |1|1]1]1]of1|o]o0]|0][1]0]0]| F44H
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C — Not affected
Z — Not affected
D - Set
I — Not affected
Description:  Sets the D (decimal) flag.
Example: SDF
D flag 0 | 1
SET F,i Set flags using immediate data i
Source Format:  SET F,i
Operation: F — FOistoio
OoP-Code: |1|1]1]1|o]1]0]0]is|i2]ir]io] F40OH toFaFH
MSB LSB
Type: IV
Clock Cycles: 7
Flag: C - Setifiois 1; otherwise, not affected.
Z — Setifi1is 1; otherwise, not affected.
D - Setif iz is 1; otherwise, not affected.
| — Setifisis 1; otherwise, not affected.
Description:  Performs a logical OR operation between immediate data i and the contents of the
flags. The results are stored in each respective flag.
Example: SET F,0DH
Flags (C,Z,D,l) 0011 | 1111
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3 INSTRUCTION SET

SLP Sleep
SourceFormat:  SLP
Operation:  Stop CPU and peripheral oscillator
OP-Code: |1|1[1]1]1]2|2][2]|1][0]0]2] FFoH
MSB LSB
Type: VI
Clock Cycles: 5
Flag: C — Not affected
Z — Not affected
D — Not affected
I — Not affected
Description:  Stops the CPU and the peripheral oscillator. When an interrupt occurs PCP and
PCS are pushed onto the stack as the return address and the interrupt service
routine is executed.
Example: Instruction State PCP PCS | flag
RUN 0100 0011 0000 1
SLP 0100 0011 0001 1
SLEEP
Interrupt —
NOP5 RUN
0001 0000 0001 0
SUB r,q Subtract g-register from r-register
SourceFormat:  SUB r,q
Operation: r < r-q
op-Code |1]0[1]0[1]0]1][0]r]r]aige] AAOH to AAFH
MSB LSB
Type: IV
Clock Cycles. 7
Flag: C - Setif a borrow is generated; otherwise, reset.
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Subtracts the contents of the g-register from the r-register.
Example: SUB A,B
A register 1100 1001
B register 0011 0011
C flag 1 0
Z flag 0 0
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3 INSTRUCTION SET

SZF Set zero flag
SourceFormat:  SZF
Operation: Z ~ 1
OP-Code |1|1]1]1]of1|o]0]|0][0][1]0]| Fa2H
MSB LSB
Type: VI
Clock Cycles: 7
Flag: C — Not affected
Z — Set
D — Not affected
I — Not affected
Description:  Sets the Z (zero) flag.
Example: SZF
Z flag 0 | 1
XOR r,i Exclusive-OR immediate data i with r-register
Source Format:  XOR r,i
Operation: r — rdistoio
oP-Code: |1]1]0]1]0]0|n]|r]is|iz]ii]io] DOOH toD3FH
MSB LSB
Type: |l
Clock Cycles: 7
Flag: C - Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs an exclusive-OR operation between immediate data i and the contents
of the r-register. The result is stored in the r-register.
Example: XOR A,12 | XOR MX,1
A register 0110 1010 1010
Memory (MX) 0001 0001 0000
Z flag 0 0 1
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3 INSTRUCTION SET

XOR r1,q Exclusive-OR g-register with r-register
SourceFormat:  XOR r,q

Operation: r —r{dq

op-Code: [1]0[1]o]1]1]2][0]r|[ro]gi]qo AEOH to AEFH
MSB LSB

Type: v
Clock Cycles: 7
Flag: C — Not affected
Z — Set if the result is zero; otherwise, reset.
D — Not affected
I — Not affected
Description:  Performs an exclusive-OR operation between the contents of the g-register and

the contents of the r-register. The result is stored in the r-register.

Example: XOR AMY | XOR MX,B
A register 0100 1100 1100
B register 1111 1111 1111
Memory (MX) 0111 0111 1000
Memory (MY) 1000 1000 1000
Z flag 0 0 0
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3 INSTRUCTION SET

ABBREVIATIONS

A, A register (4 bits)

B.oooonns B register (4 bits)

M(SP) ..... Contents of the data memory location whose address is specified by stack pointer SP (4 bits)
M(X) ....... Contents of the data memory location whose address is specified by 1X (4 bits)
M(Y) ....... Contents of the data memory location whose address is specified by 1Y (4 bits)
M(ns-o0) .... Contents of the data memory location within the register area 00H to OFH (4 bits)
MX..oone. Data memory location whose address is specified by IX

MY .......... Data memory location whose address is specified by 1Y

NBP........ New Bank Pointer (1 bit)

NPP........ New Page Pointer (4 bits)

PCB........ Program Counter-Bank (1 bit)

PCP........ Program Counter-Page (4 bits)

PCS........ Program Counter-Step (8 bits)

PCSH ..... Four high-order bits of PCS
PCSL...... Four low-order bits of PCS

RP .......... Register Pointer (4 bits)

SP ... Stack Pointer (8 bits)

SPH........ Four high-order bits of SP

SPL ........ Four low-order bits of SP

), G Eight low-order bits of IX, that is, XHL
XH ......... Four high-order bits of X

XL .ooieen Four low-order bits of X

XP e Four high-order bits of IX (page part)
Yoo, Eight low-order bits of 1Y, that is, YHL
YH ........ Four high-order bits of Y

YL .oooeenn. Four low-order bits of Y

YP ..o Four high-order bits of IY (page part)
F o Addition

— e Subtraction

Oeveeeeeeenns Logical AND

[ PP Logical OR

Oeeiiieeees Exclusive-OR

Lo Reset flag

T oreeeeenne Set flag

T Set/reset flag

[ PP Decimal addition/subtraction
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APPENDIX A. S1C6200A (ADVANCED S1C6200) CORE CPU

APPENDIX A. S1C6200A (Apbvancep S1C6200) Core CPU

S1C6200A is an improved version of the S1C6200. In this section, SIC6200A is described only in
terms of its differences with S1C6200. It is recommended that users of SIC6200A read this section.

S1C6200A is a Core CPU which has been made easier to integrate software by improving the parts of the
S1C6200 CPU which are difficult to use.

This section lists its differences with S1C6200; for items which are not included here, refer to the corre-
sponding section in this manual.

Al Outline of Differences

« The D (decimal) flag is set to "0" during initial reset.
= Modifications of the interrupt circuit

- The interrupt timing has been shifted to 0.5 clock later.

- <Reference> In the 1-chip micro controller which uses S1C6200A, writing on the interrupt mask register
and reading the interrupt factor flag during EI (enable interrupt flag) are possible. (However, consult
the respective hardware manuals to find out whether these are possible with the CPU peripheral
circuits.)

A2 Detailed Description of the Differences

A2.1 Initial reset

The D (decimal) flag will be set as follows through initial reset:
Table A2.1.1 D (decimal) flag initial setting

CPU Core S1C6200A S1C6200
D (decimal) flag setting 0 Undefined

Owing to this, bugs due to omission of D (decimal) flag setting during software development can now be
easily prevented.

For the values of other registers and flags during initial reset, see Section 2.5.4, "Initial reset".
A2.2 Interrupt

Operation during interrupt issuance
The time it takes to complete interrupt processing by hardware after the Core CPU receives the interrupt
request has changed as follows:

Table A2.2.1 Required interrupt processing time

tem S1C6200A S1C6200
(clock cycles) (clock cycles)
a) During instruction execution 12-cycle instruction execution 125t024.5 13to 25
7-cycle instruction execution 12510195 13t0 20
5-cycle instruction execution 125t017.5 13t0 18
b) At HALT mode 14t0 15 14t0 15
¢) During PSET instruction execution PSET + CALL 12.5t024.5 13t0 25
PSET + JP 12510225 13to 23

Figure A2.2.1 shows the timing chart of the S1IC6200A interrupt.
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Clock
Status ] I ‘|| I [
Instruction :Xs-clock InstrructionX 12-clock Instrruction X INT1 (*1) X INT2 (*1) JP (*2)
|
f Interrupt !
N Interrupt processing: 12-clock instruction ... 12.5 to 24.5 clock cycles "
7-clock instruction ... 12.5 to 19.5 clock cycles
5-clock instruction ... 12.5 to 17.5 clock cycles
Status: D Fetch D Execute Note: (*1) INT1 and INT2 are dummy instructions

(*2) Branches to the top of the interrupt service routine

a) During instruction execution

System clock m

Uy
cpuciock | TN i
|

Status ] ] \] ] ]
‘ : || ‘ ‘
Instruction :Xs-clock Instrruction HALT /] ) INT1 (*1) [ NT2¢1) Y 9P (2
-+ —f«Interrupt
1t .
h Interrupt processing: 14 to 15 clock cycles g
Status: D Fetch D Execute Note: (*1) INT1 and INT2 are dummy instructions

(*2) Branches to the top of the interrupt service routine

b) At HALT mode

Clock
staus ] | [ [ | |
Instruction :)( PSET | CALL )( INTL (*1) [ INT2 (1) P2
Interrupt
T: >
Interrupt processing: PSET + CALL ... 12.5 to 24.5 clock cycles
PSET + JP ... 12.5 to 22.5 clock cycles
Status: |:| Fetch |:| Execute Note: (*1) INT1 and INT2 are dummy instructions

(*2) Branches to the top of the interrupt service routine

¢) During "PSET" instruction execution
Fig. A2.2.1 Timing chart of SLC6200A interrupt
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<Reference 1> Writing on the interrupt mask register during El

This section describes the operation for writing on the interrupt mask register during El (enable interrupt
flag) in the regular 1-chip micro controller which uses S1C6200 Core CPU and in the regular 1-chip micro
controller which uses S1IC6200A Core CPU. For information on accurate operation, see the respective
hardware manuals of the S1C62 Family.

Table A2.2.2 Writing on the interrupt mask register at El

CPU Core S1C6200A S1C6200
Writing on the interrupt mask register at El Possible Not possible

The operation during the instruction execution for writing "0" (i.e., to mask the interrupt factor) on the
interrupt mask register at El is shown in Figure A2.2.2. At this point, the interrupt is masked 0.5 clock
before the start of the instruction execution through the 0.5 clock advance operation.

Moreover, during the instruction execution for writing "1" (i.e., to cancel the interrupt mask) on the mask
register at El, it is the same as the ordinary interrupt timing as shown in Figure A2.2.2. In other words, if
the interrupt factor flag value is set to "1", the interrupt processing by hardware will start in the next
instruction execution cycle 0.5 clock before the completion of the instruction execution.

U UUUHUUH Uy ue

Status | [Fetch] Execute [Fetch | Execute [ Fetch | Execute | [Feteh]
Instruction XO is written to the interrupt mask registe>< Execute next instruction Xl is written to the interrupt mask registe>< INT1(interrupt processing)
c di - 3 3 ot
orresponding [ ; 1 v
interrupt factor flag i i i C .
Interrupt request } : : [

Fig. A2.2.2 Writing on the interrupt mask register and interrupt request generation

<Reference 2> Reading the interrupt factor flag during El

This section describes the operation for reading the interrupt factor flag during El (enable interrupt flag) in
the regular 1-chip micro controller which uses S1C6200 Core CPU and in the regular 1-chip micro control-
ler which uses S1IC6200A Core CPU. For information on accurate operation, see the respective hardware
manuals of the S1C62 Family.

Table A2.2.3 Reading the interrupt factor flag at El

CPU Core S1C6200A S1C6200
Reading the interrupt factor flag at El Possible Not possible

At El, reading the interrupt factor flag is possible but caution must be observed in the following case: when
the value of the interrupt mask register corresponding to the interrupt factor flag which is to be read is set
to "1" (unmasked). In this case, interrupt request may be issued to the CPU due to the timing by which the
interrupt factor flag is set to "1", or the interrupt factor flag may be cleared by reading it and hence inter-
rupt request will not be issued.

Particularly when there are multiple interrupt factor flags in the same address, extra caution is required.
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APPENDIX B. INSTRUCTION | NDEX

A ACPX MX,r
ACPY MY, r
ADC r,i
ADC r,q
ADC XH,i
ADC XL,i
ADC YH,i
ADC YL,i
ADD r,i
ADD r,q
AND r,i
AND r,q

C CALL s
CALZ s

CP r,i
CP rgq
CP XH,i
CP XL,i
CP YH,i
CP YL,

D DEC Mn
DEC SP
DI

E El

F FAN r,i
FAN r,q

H HALT

I INC Mn
INC SP
INC X
INC Y

J JPBA
JP Cs
JP NC,s
JP NZ;ss
JP s
JP Zs

Add with carry r-register to M(X), increment Xby 1.......ccccoeviinennnne 28
Add with carry r-register to M(Y), increment Yby 1 ......ccooveevnennnne 28
Add with carry immediate data i to r-register ...........ooeeevvvvevvveveerennne. 29

Add with carry g-register to r-register

Add with carry immediate data i to XH
Add with carry immediate data i to XL
Add with carry immediate data i to YH
Add with carry immediate data i to YL

Add immediate data i tO r-register .........ovveerrneirereeessee e

Add G-register t0 r-regiSter ........coorreererreerereseer e

Logical AND immediate data i with r-register ...........ccoceeveveieviennnene. 33
Logical AND g-register With r-register .........ccocevveeveieiereeeseeseeenenns 33
Call SUBMOULINE ...t 34
Call subrouting at PAgE ZEN0 ....c.coveueeveieeicieeee e 34
Compare immediate data i With r-register .......ccooeevvvveiveceiesceceen, 35
Compare g-register With r-register ..o 35
Compareimmediate data i With XH ........ccccceovrerinnneinneeeneees 36
Compareimmediate data i With XL........ccceovveienevinieneineee e 36
Compareimmediate datai With YH ..o 37
Compareimmediate data i With YL .........cocoveenneernneenneseeeneees 37
DECIEMENt MEMOTY ... 38
Decrement StACK POINTEY ..........cvrreereirerreee e 38
Disable iNtErTUPLS ....c.ecvevicieeceiees et 39
ENable iNterTUPLS ..o 39
Logical AND immediate data i with r-register for flag check.............. 40
Logical AND g-register with r-register for flag check.........c...cccoevneeee. 40
HAIE o 41
InCcrement MEeMOrY DY L .......cooviieinreee s 41
Increment stack pointer By 1 .........ccoeveieiiicieccise e 42
Increment X-register BY L. 42
Increment Y-register DY L ... 43
Indirect jump using registers Aand B........ccooeorieinnccnneene 43
Jump if carry flag iS SEL ....ocvviveiciceecee e 44
JUMP I NOL CAITY v 44
JUMP T NOL ZENO e 45
JUITID <o e 45
JUMP I ZENO v 46
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L LBPX MX,e Loadimmediate data eto memory, and increment Xby 2 ................... 46
LD AMn Load memory int0 A-TEJISEY ......ccvvueeieerieieesee et 47
LD B,Mn Load memory int0 B-reQISEY ........cccceveeireieieseesreieeseee e 47
LD Mn,A Load A-register int0 MEMOTY .......ccvrereircirereeeisese s 48
LD Mn,B Load B-register intd MEMOTY ........ccevveireinereeeiese e 48
LDPX MX,i Loadimmediatedataiinto MX,increment Xby 1.......ccccocevvrrevenreenne. 49
LDPX r,q Load g-register into r-register, increment Xby 1 ......ccccoceveveieiecnenene. 49
LDPY MY, Loadimmediatedataiinto MY, increment Yby 1 .......ccoeiiiiinnnenne. 50
LDPY r,q Load g-register into r-register, increment Yby 1 ... 50
LD r,i Load immediate data i into r-register .......c.coeveeeveveeeieseciceseesrees 51
LD rq Load g-register into r-register .......coevveeiereeeseesesee e 51
LD r,SPH Load SPH iNtO F-reQiSter ......cceieeeieeeierieerie st 52
LD r,SPL Load SPL iNtO r-reQIStEr ....cccoieeeeieeeese et 52
LD r,XH Load XH intO r-regiSter ......covvveeiiieeeeesee e 53

LD r, XL Load XL into r-register
LD r,XP Load XP into r-register

LD r,YH Load YH iNtO r-reQiSter .......ccoceoeeerieeeieceierie e
LD r,YL Load YL iNtO r-reQISIEr ..cuoveuiieeecteeeeceestee et
LD r,YP Load YP iNtO r-reQIStEN ......ccocveeireieicieeeresiee st
LD SPH,r Load r-register into SPH ......c.ooiiiieeeeeee e
LD SPL,r Load r-register int0 SPL ..o
LD X,e Load immediate data e into X-register
LD XHr Load r-register into XH ......ccooeiiiiieiceeeeee e
LD XL,r Load r-register iNt0 XL ......ccioeieiieeerieceee e
LD XPr Load r-register int0 XP ..o
LD Y.e Load immediate data e into Y-register
LD YH,r Load r-register into YH ......ccoooiiiiceceesee e
LD YL, Load r-register iNt0 YL .....ccoioeeieeeieeriee e
LD YP,r Load r-register int0 YP ..o
N NOP5 No operation for 5 clock CYClES ..o 61
NOP7 No operation for 7 CloCK CYCIES.......ccoceviiirieeceece e 61
NOT r NOT r-register (0ne's COMPIEMENE) ......ccocerieriririeereeee e 62
O OR r,i Logical OR immediate data i With r-register ..........cocoevvveveeveieeeeeenenen. 62
OR r,q Logical OR g-register With r-register .........ccoeveeveveienecesesee e 63
P POP F Pop stack data into flags ..o
POP r Pop stack data into r-register
POP XH Pop stack data into XH ..o
POP XL Pop stack data into XL .......cccceeiuereeeiieeseee et
POP XP Pop stack data into XP .........cccoeieieeieieieieeseesrese e
POP YH Pop stack data into YH ........cccooeiieinreeeee e
POP YL Pop Stack data into YL .......oevieriieeenereereesesee e
POP YP Pop stack data into YP .......ccocueiieieeseesee e

PSET p
PUSH F
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P PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
PUSH

R RCF

RDF
RET
RETD
RETS
RLC r
RRC r

r

XH
XL
XP
YH
YL
YP

e

RST F,i

RZF

APPENDIX B. INSTRUCTION INDEX

Push r-register Onto StACK .........ccvrerreerricisee e 68
PUsh XH ONEO SEACK .....vveviiieicieirieieeesie e 69
Push XL onto stack

Push XP onto stack

Push YH onto stack

Push YL onto stack

Push YP onto stack

ReSat CArTY flag ...ceeveireireeee s 72
Reset deCimal flag ......ooveereeiereerree e 72
REtUrn from SUDFOULINE .......cveuieiieeririeecere e 73
Load immediate data e to memory, and increment X by 2, then return73
Return then skip @an iNStruCtioN ..........coceoevreeenneseeenseeeseeesenenes

Rotate r-register [eft With CArry ...
Rotate r-register right with carry......

Reset flags using immediate data i
RESEL ZErO flag ...veveveerreieerere e

S SBC r,i Subtract with carry immediate data i fromr-register .........ccccovernene. 76
SBC r,q Subtract with carry g-register fromr-register ........covevverneeienneenes 77
SCF SELCATY flag oo 77
SCPX MX,r Subtract with carry r-register fromM(X) and increment Xby 1 ......... 78
SCPY MY,r Subtract with carry r-register fromM(Y) and increment Yby 1.......... 78
SDF Set deCimal flag ...covveeeieieeerree e
SET F.,i Set flags using immediate datai ....
SLP S 1= oSSR
SUB r,q Subtract g-register fromr-register
SZF SELZEIOFlAg v
X XOR r,i Exclusive-OR immediate data i With r-register ...........cccoeeveeereverennas 81
XOR r,q Exclusive-OR g-register With r-register ...........coceevveeeievccsesiee e 82
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