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PIN DESCRIPTION
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Figure 2. Pin Functions
7 Table 1. 40-Pin DIP Pin identification
vee [ 1 40 [1 P3s - - —
xTAL2 [] 2 30 [ Pat Pin# Symbol  Function Direction
xTALt [] 3 38 [] P27 1 Vee Power Supply Input
P37 [ 4 a7 {] p2s 2 XTAL1 grystal, 8scillator Clock Input
3 XTALZ rystal, Oscillator Clock Output
P30 [] s 36 P25 .
eser E . . a P; 4 P37 Port 3 pin 7 Output
rw ] 7 34 [] P23 5 P3OSET Port 3 pin 0 :nput
6 /RE! Reset nput
/ms [ s 33 P22
s E 0 . % pa1 7 R/W Read/Write Output
Z86C93 8 /DS Data Strobe Output
P3s [] 10 Typ 31 [J peo
aND [ 11 30 [J pas 9 /AS Address Strobe Output
10 P35 Port 3 pin 5 Output
Paz [ 12 29 [ P34 11 GND Ground, GND Input
Poo [ 13 28 {1 P17 12 P32 Port 3 pin 2 Input
Po1 [] 14 27 [] P16
po2 [] 15 2 [ p1s 13-20 POO-PO7  Port0pin 0,1,2,3,4,56,7 In/Output
21-28 P10-P17  Port1pin0,1,2,3,4,5,6,7 In/Output
Pos [ 16 25 [ P14 29 P34 Port 3 pin 4 Output
Po4 [ 17 24 [ P13 30 P33 Port 3 pin 3 Input
Pos [] 18 23 [] P12 .
2 31-38 P20-P27  Port 2 pin 0,1,2,3,4,5,6,7 In/Qutput
Pos [ 1o ] P 39 P31 Port 3 pin 1 Input
Po7 [] 20 21 [ P10 40 P36 Port 3 pin 6 Output

Figure 3. 40-Pin DIP
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Figure 5. 44-Pin QFP

Table 3. 44-Pin QFP Pin Identification

No Symbol Function Direction No Syrnbol  Function Direction
1 /RESET Reset Input 26 P34 Port 3 pin 4 Output
2 Riw Read/Write Output 27 P33 Port 3 pin 3 Input
3 /DS Data Strobe Output 28-32 P2C-P24  Port 2 pin 0,1,23,4 In/Output
4 /AS Address Strobe Output 33 N/C Not Connected (20 MHz)Input

, MWAIT  WAIT (25 0r 33MHz)  Input
5 P35 Port 3 pin 5 Input
6 GND Ground GND Input 34-36 P25-P27 Port 2 pin 5,6,7 In/Output
7 P32 Port 3 pin 2 Input 37 P31 Port 3 pin 1 Input
8-10 POO-PO2  Port 0 pin 0,1,2 In/Output 38 P36 Port 3 pin 6 Output
B IACK Int. Acknowledge  Output 39 Ve Power Supply Input
12-16 PO3-PO7  PortOpin3,4,567  InOutput %0 XTAL2  Crystal, Ose. Clock  Output
17-21 P10-P14  Port 1 pin 0,1.23.4 in/Output N XTAL1  Crystal, Osc. Clock Input
22 /SYNC Synchronize Pin Output 42 P37 Port 3 pin 7 Output
23-25 P15-P17  Port1pin 5,6,7 In/Output 43 P30 Port 3 pin 0 Input

44 SCLK  System Clock Output
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Figure 6. 48-Pin VQFP Package
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Table 4. 48-Pin VQFP Pin Identification

No Symbol  Function Direction No  Symbol Function Direction
1 N/C Not Connected Input 25 N/C Not Connected Input
2 /RESET Reset Input 26-28 P15-P17 Port1 pin 5,6,7 In/Output
3 R/W Read/Write Output 29 F34  Port3pin4 Output
4 /DS Data Strobe Output 30 F33 Port 3 pin 33 input
5 IAS Address Strobe Output 31-35 P20-P24 Port2pin0,1,2,3,4 In/Output
6 P35 Port 3 pin 5 Input 36 N/C Not Connected (20 MHz) Input
7 GND Ground GND Input MWAIT  WAIT (25 or 33 MH2) Input
8 P32 Port 3 pin 2 Input 37-39 P25-P27 Port2 pin 5,6,7 In/Output
9-11 PO0O-PO2  Port O pin 3,4,5,6 In/Output 40 F31 Port 3 pin 1 Input
12 IACK Int. Acknowledge Output 41 P36 Port 3 pin 6 Output
- 42 N/C Not Connected Input
13-16  PQO3-P0O6  Port O pin 3,4,5,6 In/Output
17 N/C Not Connected Input 43 Vee Power Supply Input
18 PO7 Port O pin 7 in/Output 44 XTAL2  Crystal, Osc. Clock Output
19-23 P10-P14  Port1pin 0,1,2,3,4  In/Output 45 XTAL1  Crystal, Osc. Clock Input
24 /SYNC Synchronize Pin Output 46 P37 Port 3 pin 7 Output
47 F30 Port3pin0 Input
48 SCLK  System Clock Output
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Port3P30-P37. Port 3is an 8-bit, TTL compatible four fixed
input and four fixed output ports. These eight /O lines have
four fixed (P30-P33) input and four fixed (P34-P37) output

ports. Port 3 pins P30 and P37 when used as serial /O, are
programmed as serial in and serial out, respectively
(Figure 10 and Table 5).

T e———
-
———
Z86C93 | g—— Port 3
MCU (/O or Control)
i
—
Auto Latch
PAD R = 500k 2
In
Figure 10. Port 3 Configuration
Table 5. Port 3 Pin Assignments

Pin # /o CTC1 Int. POHS P2HS UART Ext.
P30 In IRQ3 Serial In
P31 In T IRQ2 D/R
P32 In IRQO DR
P33 In IRQ1
P34 Out DM
P35 Out R/D
P36 Out Tour R/D
P37 Out Serial Out

Port 3 is configured under software control to provide the
following control functions: handshake for Ports 0 and 2
{(/DAV and RDY); four external interrupt request signals
(IRQO-IRQ3); timer input and output signals (TnandT
and Data Memory Select (/DM).

OUT)’

Port 3 lines P30 and P37 can be programmed as serial
I/O lines for full-duplex serial asynchronous receiver/
transmitter operation. The bit rate is controlled by the
Counter/Timer 0.

The Z86C93 automatically adds a start bit and two stop bits
to transmitted data (Figure 10). Odd parity is also available
as an option. Eight data bits are always transmitted,

regardless of parity selection. If parity is enabled, the
eighth bit is the odd parity bit. An interrupt request (IRQ4)
is generated on all transmitted characters.

Received data rust have a start bit, eight data bits and at
least one stop bit. If parity is on, bit 7 of the received data
is replaced by a parity error flag. Received characters
generate the IRQ3 interrupt request.

The Auto Latch on Port 3 puts a valid CMOS level on all
CMOS inputs that are not externally driven. Whether this
level is zero or one, cannot be determined. A valid CMOS
levelrather than afloating node reduces excessive supply
current flow in the input buffer.
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ADDRESS SPACE (Continued)

o N
28 STANDARD CONTROL REGISTERS
RESET CONDITION
REGISTER ID7LDSI DS] D4] 03| DZI D1 l DOI
FF sPL vujujujujujufiulu
FE SPH ulujujujujujufiu
REGISTER POINTER o RP vjujulululuuiu
Hnuu n FC FLAGS ulujulujulu]uju
FB MR ojuiujujujululu
e pegee | [ Bgnes e h W ofosfe]oTo oo
F9 PR ujujujujuiuvjutu
F8 POIM t{1rgt1]1]o]1 1 1
F7 PIM ojojojojojojogjo
" F6 P2M LA BEREERE RN A 1 1
» F§ PREO vjulujujujujuio
F4 TO ujujujujujujuju
28 Reg. File™ F3 PRE1 vfujujujulujoqo
F2 m ujujujujujujulu
:; F1 TMR ojojojojojo]oic
FO S0 ylujujululujuju -
EXPANDED REG. BANK (E)
REGISTER RESET CONDITION
(E) 15 GPR ujulujulujufu]u
! (E) 14 GPR vlujululujufulu
(E} 13-7 Reserved
7* (€)6 MDCON tJo]ofu]u]ule o -
(E)5 MREGS ululu]ulu]ulu]u
(E) 4 MREG4 vjulufulufufufu
(£)3 MREG3 vjufujulujujuju
{E)2 MREG2 vujujujujujujuiju
(€)1 MREG1 vivjululujufulu
{€)}0 MREGO Ujujujujujujuiu
oF EXPANDED REG. BANK (D)
® REGISTER RESET CONDITION
D)9 T2CAPL vjujujulujujulju
D)8 T2CAPH ujujujujujujuviu
o7 T2L Ujujujujujujuju
D)6 T2H vilvjulu]ulujul]u
(015 Raserved
(D) 4 TOH vjujujulujujuiju
[(OK] T2PRE ujujujujojuijolo
(D)2 TIH ujululufuju]ulu
(D)1 T2TMR vjojulojojejoijo
{Oyo Reserved
2 Wit b st i STOP bode Facovery EXPANDED REG. BANK (0)
o Ganers e g
REGISTER RESET CONDITION
© 0 P3 ifrfre]u]u]ulu
{0) 02 P2 vjulujujujujufu
{0} 01 Rescerved UjuJujujujululy
(0) 00 PO vjuvujujujujujulu

Figure 13. Register File
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Register allocation. The following is the register allocation
during multiplication.

The following is the register allocation during division.

High byte of high word of dividend MREGO
Multiplier high byte MREG2 Low byte of high word of dividend MREG1
Multiplier low byte MREG3 High byte of low word of dividend MREG2
Multiplicand high byte MREG4 Low byte of low word of dividend MREG3
Multiplicand low byte MREG5 High byte of divisor MREG4
Result high byte of high word MREGO Low byte of divisor MREGS5
Result low byte of high word MREG1 High byte of remainder MREGO
Result high byte of low word MREG2 Low byte of remainder MREGH1
Result low byte of low word MREG3 High byte of quotient MREG2
Multiply/Divide Controf register MDCON Low byte of quotient MREG3

Multiply/Divide Control register MDCON

MDCON (E} 06
o7} pe| os} 0| 03] b2 01} oo}

L

Divide by Zero Error (Head Only)

0 = No Error

1= Error

Division Overfiow (Read Only}
0 = No Overflow
1 = Overflow

Reserved

Function Selection

00 = NOP

01 = Division Select

10 = Multiplication Select
11 = NOP

Handshake Bit
0 = Data Register Load & Begin Operation (Write)
1 = Operation Completed (Read)

Figure 17. Multiply/Divide Contro} Register (MDCON)

Control register. The MDCON (Multiply/Divide Control
Register) is used to interface with the multiply/divide unit
(Figure 16). Specific functions of various bits in the control
register are given below.

DONE bit (D7). This bit is a handshake bit between the
math unitandthe external world. On power up, thisbitis set
to 1 to indicate that the math unit has completed
the previous operation and is ready to perform the next
operation.

Before starting a new multiply/divide operation, this bit
should be reset to O by the processor/programmer. This
indicates that all the data registers have been loaded and
the math unit can now begin a multiply/divide operation.
During the process of multiplication or division, this bit is
write-protected. Once the math unit completes its opera-
tion it sets this bit to indicate the completion of operation.
The processor/programmer can then read the result.

MULSL. Multiply Select (D6). If this bit is set to 1, it
indicates a muitiply operation directive. Like the DONE bit,
this bit is also write-protected during math unit operation
and is reset to 0 by the math unit upon starting of the
multiply/divide operation.

DIVSL. Division Select (D5). Similar to D6, D5 starts a
division operation.

D4-D2. Reserved.

DIVOVF. Division Overflow (D1). This bit indicates an
overflow during the division process. Division overflow
occurs when the high word of the dividend is greater than
or equal to the divisor. This bit is read only. When set 1o 1,
it indicates overflow error.

17



FUNCTIONAL DESCRIPTION (Continued)
Operation

Except for the programmable down counter length and
clock input, T2 is identical to TO.

TO and T1 retain all their features except that now they are
extendable interims of the down-counter length.

The output of T2, under program control, goes to an output
pin (P35). Also, the interrupt generated by T2 is ORed with
the interrupt request generated by P32. Note that the
service routine then has to poll the T2 flag bit and also clear
it (Bit 7 of T2 Timer Mode Register).

On power up, TO and T1 are configured in the 8-bit down
counter length mode (to be compatible with Z86C91) and
T2 is in the 32-bit mode with its output disabled (no
interrupt is generated and T2 output DOES NOT goto port
pin P35).

The UART uses TO for generating the bit clock. This means,
while using UART, TO should be in 8-bit mode. So, while
using the UART there are only two independent timer/
counters.

The counters are configured in the following manner:

Timer  Mode Byte
T0 8-bit Low Byte (T0)
TO 16-bit High Byte (T0) + Low Byte (T0)
T1 8-bit Low Byte (T1)
T1 16-bit High Byte (T1)+ Low Byte (T1)
T1 24-hit High Byte (TO) + High Byte (T1) +
Low Byte (T1)

T2 16-bit High Byte (T2) + Low Byte (T2)
T2 24-bit High Byte (TO) + High Byte (T2) +
Low Byte (T2)

T2 32-bit High Byte (TO) + High Byte (T1) +

High Byte (T2) + Low Byte (T2)

Note that the T2 interrupt is logically ORed with P32 to
generate IRQO.

The T2 Timer Mode register is shown in Figure 19. Upon
reaching end of count, bit 7 of thisregister is set to one. This
bitISNOT resetin hardware and it has to be cleared by the
interrupt service routine,

T2 interrogates the state of the Count Mode Bit (D2) once
it has counted down to it's zero value. T2 then makes the
decision to continue counting (Module N Mode) or stop
(Single Pass Mode). Observe this functionality if attempt-
ing to modify the count mode prior to the end of count bit
(D7) being set.

The register map of the new CTC registers is shown in
Figure 13. TO high byte and T1 high byte are at the same
relative locations as their respective low bytes, but in a
different register bank.

The T2 prescaler register is shown in Figure 19. Bits 1 and
Oof this register control the various cascade modes of the
counters.

T2 TMR (D) 01

|B7loe|05|04|03|02|m|0ﬂ

=

0 No Function
1 Load T2

0 Disable T2 Count
1 Enable T2 Count

Count Mode
0 T2 Single Pass
1 T2 Modulo N

Interrupt Enabled
0 Disable
1 Enable

T2 Out (P35)
0 Disable
1 Enable

Reserved

T2 CLOCK Source
0 XTALB
1 XTALR

T2 End Of Count
0 NotEOC
1 EOC

Figure 19. T2 Timer Mode Register (T2)

PRE2 (D) 03
D7 Dsloslmloalozlmloo—l

—L CTC Cascade Control Bits

TO T T2
00 8 8§
01 16 16 16
10 8 24 16
11 8 16 24

——————— Reserved

Prescaler Modulo
(Range: 1 - 16 Decimal
01 - 00 Hex)

Figure 20. T2 Prescaler Register (PRE2)
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Power Down Modes

HALT. Turns off the internal CPU clock but not the XTAL
oscillation. The counter/timers and the external interrupts
IRQO, IRQ1, IRQ2 and IRQ3 remain active. The devices
are recovered by interrupts, either externally or internally
generated. During HALT mode, /DS, /AS and R//W are
HIGH. The outputs retain their preview value, and the
inputs are floating.

STOP. This instruction turns off the internal ciock and
external crystal oscillation and reduces the standby cur-
rent to 10 pA or less. The STOP mode is terminated by a
/RESET, which causes the processor to restart the appli-
cation program at address O00CH.

In order to enter STOP (or HALT) mode, it is necessary to
first flush the instruction pipeline to avoid suspending
execution in mid-instruction. To do this, the user executes
a NOP (opcode=0FFH) immediately before the appropri-
ate sleep instruction, i.e.:

FF NOP ; clear the pipeline

6F STOP ; enter STOP mode
or

FF NOP ; clear the pipeline

7F HALT ; enter HALT mode

ABSOLUTE MAXIMUM RATINGS

Symbol Description Min  Max Units
Vee Supply Voltage* -0.3 +7.0 \
Tsre Storage Temp -85  +150 C
T, Oper Ambient Temp T T C

* Voltages on all pins with respect to GND.
t See Ordering Information

Stress greater than those listed under Absolute Maximum
Ratings may cause permanent damage to the device. This
is a stress rating only; operation of the device at any
condition above those indicated in the operational sec-
tions of these specifications is not implied. Exposure to
absolute maximum rating conditions for an extended pe-
riod may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. All voltages are referenced to GND.
Positive current flows into the referenced pin Test Load
Diagram (Figure 23).

buT
Device Under Test

O V Commutation

Figure 23. Test Load Diagram
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DC ELECTRICAL CHARACTERISTICS
Vo = 3.3V £ 10%

Sym Parameter T,=0°Cto +70°C Typical Units Conditions
Min Max at 25°C

Max Input Voltage 7 v 250 pA
V.,  Clock input High Voltage 08V, Vee \ Driven by External Clock Generator
V. Clock Input Low Voltage -0.03 0.1xV,, v Driven by External Clock Generator
V,,  Input High Voltage 0.7xV, Vee \
V,  Input Low Voltage -0.3 0.1xV,, Vv
V., Output High Voltge 18 v Iy =-1.0 MA
V. Output High Voltge V., - 100mv v low = -100 pA
V.. Output Low Voltage 0.4 v b =+1.0 mA
V.,  ResetInput High Voltage 0.8xv,, Vee v
V,  Resetinput Low Voltage -0.03 0.1xV,, v
l, Input Leakage -2 2 A Testat OV, v,
l,  Output Leakage 2 2 pA TestatQv, v,
ly  Resetlnput Current -80 pA Vo =0V
le  Supply Current 30 20 mA @25MHz (1]
I, Stand By Current (HALT Mode) 12 8 mA HALT Mode V=0V, V @ 25 MHz [1]
l,  Stand By Current (HALT Mode) 8 1 pA STOP Mode V=0V, V. (1]
... Auto Latch Low Current -10 10 5 pA
Note:

[1] Altinputs driven to OV, V.. and outputs floating.
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AC CHARACTERISTICS
Handshake Timing Diagrams

Data In Data In Valid Next Data In Valid
=a
/DA\§ Delayed DAV /
(Input I( /
4 - - -

£
RDY Delayed RDY /!
(Output) §‘_§ ______ 7

Figure 28. Input Handshake Timing

Data Out ( Data Out Valid / Next Data Out Valid
w )i Ry
D
{
P ‘\
/DAV .
(Output)
®

(0 — ﬁ{% 'J"
RDY / Delayed RDY

(Input) ~ X . _. 5 5. _————

Figure 29. Output Handshake Timing
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AC CHARACTERISTICS

Handshake Timing Table
No  Symbol Parameter T,=0°C to +70°C Data
Min Max Units  Direction

1 TsDI(DAV) Data In Setup Time to /DAV 0 ns In
2 ThDYDAV) RDY to Data In Hold Time 0 ns In
3 TwDAV /DAV Width 40 ns In
4 TdDAVIf(RDYf) /DAV to RDY Delay 70 ns In
5 TdDAVIr(RDYr) DAV Rise to RDY Wait Time 40 ns In
6 TdRDYOr(DAVIf) RDY Rise to DAV Delay 0 ns In
7 TdDO(DAV) Data Out to DAV Delay TpC ns Out
8 TADAVOF(RDY1) /DAV to RDY Delay 0 ns Out
9 TARDYI{(DAVOY) RDY to /DAV Rise Delay 70 ns Out
10 TwRDY RDY Width 40 ns Out
11 TdRDYIr(DAVOS) RDY Rise to DAV Wait Time 40 ns Out
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EXPANDED REGISTER FILE CONTROL REGISTERS

T2 TMR (D) 01
{07 Jos [os Jos Jos Joz Jo1 Joo]
l— 0 No Function
1 Load T2
0 Disable T2 Count
1 Enable T2 Count
Count Mode
0 T2 Single Pass
1 T2 Modulo N
interrupt Enabled
..
S,

0 Disable
1 Enable

T2 Qut (P35)
0 Disable
1 Enable

Reserved

T2 CLOCK Source
0 XTAUB
1 XTAL2

T2 End Of Count
0 NotEOC
1 EOC

Figure 30. Timer 2 Mode Register
(01H: Read/Write)

TIH (0) 02
|07 o6] o5 4] 0] vz} o1} ool

l— T1 High Byte initial Value
(When Written)

T1 High Byte Current Value
{When Read)

Figure 31. Counter Timer 1 Register High Byte
(02H: Read/Write)

PRE2 (D) 03

{o7 | os [os o4 [ 03 |02 Jo1 oo |

I_ CTC Cascade Control Bits
T0

T2
00 8 8 32
01 16 16 16
10 8 24 18
1M1 8 16 24

Reserved

Prescaler Modulo
(Range: 1 - 16 Dacimal
01 - 00 Hex}

Figure 32. Prescaler 2 Register High Byte
(03H: Write Only)

TOH (D) 04
lﬂl os] os | o4 na] oz | D|loo]
; TO High Byte Initial Value

(When Written}

TO High Byte Current Vaive
{When Read)

Figure 33. Counter Timer 0 Register High Byte
(04H: Read/Write)

T2H (D) 06
{o7[ 0s{ b5 04 ps] o] o1] oo
;—— T2 High Byte initial Value

{When Written)

T2 High Byts Current Valus
(When Read)

Figure 34. Counter Timer 2 Register High Byte
(06H: Read/Write)

TaL Oy 07
[o7{ os] os{ 4] 0] oz| o1 oo
I——_ T2 Low Byte Initial Value

(When Written)

T2 Low Byte Current Vaiue
(When Read)

Figure 35. Counter Timer 2 Register Low Byte
(07H: Read/Write)

MDCON (E) 06
[ o] o o o] el o] ]

Divide by Zero Error (Read Only)
0 = No Error
1=Error

Division Overflow (Read Only}
0 = No Overfiow
1 = Overtiow

Reserved

Function

00 = NOP

01 = Division Select

10 = Multiplication Select
11 = NOP

k Bit
0 = Data Register Load & Begin Operation (Write)
1=

Operation Completed (Read)

Figure 36. Multiply/Divide Control Register (MDCON)

32




INSTRUCTION SET NOTATION

Addressing Modes. The following notation is used to de-
scribe the addressing modes and instruction operations
as shown in the instruction summary.

Symbol Meaning

IRR Indirect register pair or indirect working-
register pair address

Irr Indirect working-register pair only

X Indexed address

DA Direct address

RA Relative address

M Immediate

R Register or working-register address

r Working-register address only

IR Indirect-register or indirect
working-register address

Ir Indirect working-register address only

RR Register pair or working register pair
address

Flags. Control register (R252) contains the following six

Symbols. The following symbols are used in describing the
instruction set.

Symbol Meaning

dst Destination location or contents
src Source location or contents

cc Condition code

@ Indirect address prefix

SP Stack Pointer

PC Program Counter

FLAGS Flag register (Control Register 252)
RP Register Pointer (R253)

MR Interrupt mask register (R251)

flags:

Symbol Meaning

C Carry flag

z Zero flag

S Sign flag

\ Overflow flag

D Decimal-adjust flag
H Half-carry flag

Affected flags are indicated by:

O

Clear to zero

Set to one

Set to clear according to operation
Unaffected

Undefined
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INSTRUCTION FORMATS

OPC CCF, DI, EI, IRET, NOP,

RCF, RET, 5CF
[_ost ] orc

One-Byte Instructions

OPC | MODE CLR, CPL, DA, DEC, oprC | mope ADC, ADD, AND, CP,
dst/src OR m 0 ] dst/?l Eggvg,l_'gﬁ ISE ngc src OR| 1110 src I{—%MO$MS?(%'RSUB'
RR, RRC, SRA, SWAP dst orf 1110 dst
oPC JP, CALL (Indirect)
dst orlt110] ust | oPC | MODE ADC, ADD, AND, CP,
dst orR[ 1110] dst ] ;2,00 S5C sue.
oPC SRP VALUE
VALUE
MODE | OPC o
OPC | MODE ADC, ADD, AND, CP, src orl 1110 src
dst | s W o SUB. TCM, dst or[ 7110 aw
MODE | OPC LD, LDE, LDE, MODE | OPC )
dst/src | src/dst LDC. LbCi dst/src X
ADDRESS
dstsre | opc LD
src/dst or[1110] s | cc | opc 9P
DAU
ast | OPC LD DAL
VALUE
oPC CALL
dsvCC | OPC DINZ, JR DAY
RA DAL
FFH STOPHALT
6FH | 7FH

Two-Byte Instructions Three-Byte Instructions

INSTRUCTION SUMMARY

Note: Assignment of a value is indicated by the symbol  notation “addr (n)" is used to refer to bit (n) of a given
"« ". For example: operand location. For example:

dst « dst + src dst(7)

indicates that the source data is added to the destination  refers to bit 7 of the destination operand.
data and the resultis stored in the destination location. The
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INSTRUCTION SUMMARY (Continued)

Instruction

Address Opcode

Flags Instruction Address Opcode  Flags
and Operation Mode Byte (Hex) Affected and Operation Mode Byte (Hex) Affected
dst src czs dst src CZSVDH
NOP FF - - - STOP 6F L
OR dst, src t 4[] -k SUB dst, src t 2[ ] ¥ ok ok ok 1 %
dstedst OR src dste-dste-src
POP dst R 50 - - - SWAP dst R FO X % % X - -
dst—@SP; IR 51 {1 IR F1
SP¢-SP + 1 I s o]
]
PUSH src R 70 ..
SP&SP - 1; IR 71 TCM dst, src 1 6[ ] - ok k% 0 - -
@SPesrc (NOT dst)
AND src
RCF CF 0o - -
Ce0 TM dst, src 1 7] -k %k 0 - -
dst AND src
RET AF - - -
PCe-@SP; XOR dst, src t Bl ] = %k k0 - -
SPeSP + 2 dste-dst
XOR src
RL dst R 90 £ S 3
] IR 91
T These instructions have an identical set of addressing modes, which
are encoded for brevity. The first opcode nibbile is found in the instruction
: set table above. The second nibble is expressed symbolically bya [ J'
RLC dst R 10 * ok ok in this table, and its value is found in the following table to the left of the
IR n applicable addressing mode pair.
For example, the opcode of an ADC instruction using the addressing
RR dst R EO % ok ok modes 1 (destination) and Ir (source) is 13.
"o
Address Mode Lower
RRC dst R co ¥ ok % dst src Opcode Nibble
er——] ! c1
: ' r [2]
SBC dst, src t 31 k %k %k
dste-dste—srceC r Ir (3]
SCF DF 1 - R R 4]
Ce1
R IR (]
SRA dst R DO % ok ok 6
IR D1 R M (6]
7] o]
hl IR IM (7}
SRP src im 31 - - -
RPe-src

40



OPCODE MAP

Upper Nibble (Hex)

Lower Nibble (Hex)
0 1 2 3 4 5 6 7 8 9 A B c D E F
6.5 6.5 6.5 6.5 10.5 10.5 10.5 10.5 6.5 6.5 12105 121100 65 [12.100[ 65
DEC | DEC | ADD | ADD | ADD | ADD ADD | ADD LD LD DJINZ | JR LD JP INC
Rt IR1 n.12 {1, I”2 [R2,R1|IR2, R R1,IM [IR1,IM | 11, R2 2,R1 | r1, RA Jcc, RA | r1,IM {cc, DA n
6.5 8.5 6.5 6.5 10.5 10.5 10.5 105
RLC RLC ADC | ADC | ADC | ADC | ADC | ADC
Rt 1R1 .12 | n, 2 |R2, R1|IR2, R1{RY, IM IR1, IM
6.5 6.5 6.5 6.5 10.5 10.5 10.5 10.5
INC INC SuB jsuB | suB | suB | sus | sus
R1 IR1 1,02 | 1,2 [R2, Rt IR2, R1}RY, M IR1, IM
8.0 6.1 6.5 6.5 105 10.5 10.5 10.5
JP SRP SBC | SBC | sBC | sBC | SBC | sBC
IRR1 M rM,r2 | n, 2 |R2, R1 |IR2, R1 [ A1, IM IR1, IM
8.5 8.5 6.5 6.5 10.5 10.5 10.5 10.5
DA DA OR OR OR OR OR OR
R1 IR1 12 | 2 [R2, R [IR2, Rt R1,IM [IR1, 1M
10.5 10.5 6.5 6.5 10.5 10.5 10.5 10.5
POP | POP | AND | AND | AND | AND AND | AND
R1 1Rt M2 In, 2 |R2,R1|iIR2, A1 R1,IM liRt, IM
6.5 6.5 6.5 8.5 10.5 10.5 10.5 10.5 6.0
COM | COM | TCM | TcM | TcM | Tem TCM | TCM STOP
At IRY n, R | r, ik |R2,R1{IR2, Rt [R1, M iR1, M
10121 12141 | 65 6.5 105 10.5 105 10.5 7.0
PUSH [PUSH | ™M ™ ™ ™ ™ ™ HALT
R2 IR2_| M, .2 |R2,R1PR2, R1| A1, IM [IR1, IM
10.5 10.5 12.0 18.0 6.1
DECW | DECW | LDE LDEI Dt
RR1 IR1 |t 2 {in, Im2
65 | 65 | 120 [ 180 6.1
RL RL LDE LDEI €l
A1 1R1 2, b |ir2, imt
10.5 10.5 6.5 6.5 10.5 10.5 10.5 10.5 14.0
INCW | INCW | cPp cP CP cpP cP cpP RET
RR1 IRt r,r2 {r, 2 |R2 Rt [IR2, At R1, M [IR1, M
6.5 6.5 6.5 6.5 10.5 10.5 10.5 105 16.0
CLR CLR XOR { XOR | XOR | XOR | XOR | XOR IRET
Rt IR1 r,r2 | 1,2 |R2,R1{IR2, R1 R1,IM lIRt, 1M
6.5 6.5 120 18.0 10.5 6.5
RRAC | RRC | LDC | LDCI LD RCF
Ri IRt |1, kr2 {ir1, 2 r.x,R2
65 6.5 120 18.0 200 20.0 10.5 6.5
SRA | SRA | LDC | LDC) | CALL* CALL | LD SCF
R1 1R1 2, k1 |Ir2, br1 | 1IRR1 DA {r2,x,R1
6.5 6.5 6.5 10.5 10.5 10.5 105 6.5
RR RR [Xo] [%)] LD LD LD CCF
R1 1R1 ,1R2 [R2, Rt [IR2, A1 [ A1, IM |1R1, 1M
85 8.5 65 10.5 6.0
SWAP | SWAP LD LD NOP
Rt | A1 I, r2 R2, IR1 YIYI Y i YI(Y!([VY!|Y
- A Al
R " =" Sy S ————
2 3 2 3 1
Bytes per Instruction
Lower Legend:
Opcode Fi = 8-bit address
. Nibbte e T = 4-bit address
Execution J Pipeline Fiyor rp= Dst address
Cycles. Cycles Ryor rp= Src address
4
Sequence:
Ogc‘:)p:; 1copi_ " ) Opcode, First Operand,
—. —— Mnemonic
Nibbie Ry, Ry Second Operand
Note: The blank areas are not defined.
First Second * 2-byte instruction appears
Operand Operand as a 3-byte instruction
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ORDERING INFORMATION

Z86C93

20 MHz
44-pin PLCC
Z86C9320VSC

25 MHz
44-pin PLCC
Z86C9325VSC

33 MHz
44-pin PLCC
Z86C9333VSC

44-pin QFP
Z86C9320FSC

44-pin QFP
Z86C9325FSC

44-pin QFP
ZB86C9333FSC

40-pin DIP
Z86C9320PSC

40-pin DIP
Z86C9325PSC

40-pin DIP
Z86C9333PSC

48-pin VQFP
ZB80C9320ASC

48-pin VQFP
Z80C9325ASC

48-pin VQFP
Z80C9333ASC

For fast results, contact your local Zilog sales office for assistance in ordering the part desired.

Package
V = Plastic Leaded Chip Carrier
P = Plastic Dual In Line Package

Longer Lead Time
F = Plastic Quad Flat Pack
A = Very Small Quad Flat Pack

Temperature
S=0°C to +70°C

Speed

20 = 20 MHz
25 =25 MHz
33 =33 MHz

Environmental
C = Standard Flow

Example:
Z 86C93 33 V § C

‘— Environmental Flow
Temperature

Package
Speed

Product Number
Zilog Prefix

is an 86C93 33 MHz, PLCC. 0°C to +70°C, Plastic Standard Fiow
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Notes:




