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SAB 80515K

8-Bit Single-Chip Microcontroliler
ROM-less Version

® Additional bus interface for external memory

® 256 X 8 RAM

# Six 8-bit ports

® Three 16-bit timer/event counters

@ Highly flexible reload, capture, compare
capabilities

® Full-duplex serial channel

® Twelve interrupt sources, four priority levels

® 8-bit A/D converter with 8 multiplexed analog
inputs and programmable internal reference
voltages

® 16-bit watchdog timer
® Vip provides standby current for 40 bytes of RAM
® Boolean processor
® 256 bit-addressable locations
® Mast instructions execute in 1 us
® 4 us multiply and divide
® External memory expandable to 128 Kbyte
® Pin grid array package, 88 pins
(C-PGA-88)
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The SAB 80515K is a special ROM-less version of the
8-bit microcontroller SAB 80515. The SAB 80515K
contains an additional bus interface to connect an
external program memory in place of the SAB 80515’s
on-chip ROM. Thereby, the SAB 80515K maintains
the full I/0 capability of the single-chip SAB 80515
while it permits connection of an external program
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memory. All other feafares of the SAB 80515K
are identical with thgsg of the SAB 80515.
The SAB 80515K is\fabricated in +5V advanced

logy, and'supplied as pin grid array with 88 pins
(C-PGA-88).V
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Pin Definitions and Functions
R Input (1} .
Symbol Pin Output (0) Function
ADO J 13 1/0 Multiplexed address/data bus for the program memory.
AD1 J 12 This bus is used for connecting an external memory in place of
AD2 K 13 the 8-Kbyte internal ROM of the SAB 80515. Pins ADO to AD12
AD3 K 12 can sink/source 5 LS-TTL loads.
AD4 L 13
AD5 M 13
AD6 L 12
AD7 N 13
AD8 N 8
AD9 M7
AD10 N7
AD11 M6
AD12 N 6
ANO A8 | Multiplexed analog inputs of the A/D converter.
AN1 B8
AN2 A7
AN3 B7
AN4 A6
AN5 B&
AN6 A5
AN7 B5
P0.0 N1 1/0 Port 0 is an 8-bit open-drain bidirectional I70 port.
PO.1 M2 It is also the multiplexed low-order address and data bus during
P0.2 L2 accesses to external pragram and data memory. Port 0 can
P0.3 M1 sink/source 8 LS-TTL loads.
P0.4 K 2
P0.5 L1
P0.6 K1
P0.7 J 2
P1.0 F13 170 Port 1 is an 8-bit quasi-bidirectional I/0 port. It also contains
P1.1 F12 the interrupt, timer, clock, capture and compare pins that
P1.2 E13 are used by various options. The output latch must be pro-
P1.3 E12 grammed to a one (1) for that function to operate (except when
P1.4 D13 used for the compare functions). Port 1 can sink/source 4 LS-TTL
P1.5 c13 loads. The secondary functions are assigned to the port 1 pins,
P1.6 D12 as follows:
P1.7 B13 ~INT3/CCO (P1.0): interrupt 3 input/compare 0 output/
capture 0 input
— INT4/CC1 (P1.1): interrupt 4 input/compare 1 output/
capture 1 input
~INT5/CC2 (P1.2): interrupt 5 input/compare 2 output/
capture 2 input
—INT6/CC3 (P1.3): interrupt 6 input/compare 3 output/
capture 3 input
—~1INTZ2 (P1.4): interrupt 2 input
— T2EX (P1.5): timer 2 external reload trigger input
— CLKOUT (P1.8): system clock output
= T2 (P1.7): counter 2 input.
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Pin Definitions and Functions (cont'd)
i Input (1) i
Symbol Pin Output {O) Function
P2.0 M 11 110 Port 2 emits the high-order address byte during fetches from
P2.1 N 12 external program memory and during accesses to external data
P2.2 M 10 memory that use 16-bit addresses (MOVX@DPTR). In this
P2.3 N 11 application, port 2 employs strong internal pullup resistors when
P24 N 10 issuing 1. During accesses to external data memory that use
P2.5 M9 8-bit addresses (MOVX@Ri), port 2 issues the contents of the
P2.6 N9 P2 special function register. Port 2 can sink/source 4 LS-TTL loads.
P2.7 M8
P3.0 A9 1/0 Port 3 is an 8-bit quasi-bidirectional /O port. It also contains the
P3.1 B9 interrupt, timer, serial port and external memaory strobe pins that
P3.2 A 10 are used by various options. The output latch corresponding
P3.3 B 10 to a secondary function must be programmed to a one (1) for that
P3.4 A 11 function to operate. Port 3 can sink/source 4 LS-TTL loads. The
P3.5 A 12 secondary functions are assigned to the pins of port 3, as follows:
P3.6 B 12 — RxD (P3.0): serial port’s receiver data input (asynchronous) or
P3.7 C 12 data input/output (synchronous)
—TxD (P3.1): serial port's transmitter data output (asynchronous)
or clock output {synchronous)
—INTO (P3.2): interrupt 0 input/timer 0 gate control input
—TNT1(P3.3): interrupt 1 input/timer 1 gate control input
—T0 {P3.4): counter 0 input
—T1(P3.5): counter input -
— WR (P3.6): the write control signal latches the data byte from
port 0 into the external data memory
—RD (P3.7): the read control signal enables the external data
memory to port 0.
P4.0 D1 1/0 Port 4 is an 8-bit quasi-bidirectional I/0 port.
P4.1 D2 Port 4 can sink/source 4 LS-TTL loads.
P4.2 c1
P4.3 c2
P4.4 A1
P4.5 B 2
P4.6 B 3
P4.7 A2
P5.0 E1 110 Port 5 is an 8-bit quasi-bidirectional I/0 port.
P5.1 F 1 Port 5 can sink/source 4 LS-TTL loads.
P5.2 F 2 .
P5.3 G1
P5.4 G2
P5.5 H1
P5.6 H2
P5.7 J 1
XTAL2 H12 XTAL2
XTAL1 H13 Qutput of the inverting oscillator amplifier. To drive the device
from en external clock source, XTAL2 should be driven, while
XTAL1 is pulled low. There are no requirements on the duty
cycle of the external clock signal, since the input to the internal
clocking circuitry is divided down by a divide-by-two flipflop.
Minimum and maximum high and low times specified in the AC
characteristics must be observed.
XTAL1
Input to the inverting oscillator amplifier. Required when a crystal
or ceramic resonator is used.
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Pin Definitions and Functions (cont'd)

. Input (1) i
Symbol Pin Output (O} Function

RESET B4 | Alow level on this pin for the duration of two machine cycles
while the oscillator is running resets the SAB 80515K. A small
internal pullup resistor permits power-on reset using only a
capacitor connected to Vg,

ALE N2 (¢] Provides ADDRESS LATCH ENABLE output used for latching the

address into external memories at port 0 and 2, and AD0-AD12. Itis
activated every six oscillator periods except during external data
memaory accesses.

PSEN N3 [0} The PROGRAM STORE ENABLE output is a control signal that
enables the external program memory at port 0 and 2 to the bus
during external fetch operations. It is activated every six oscillator
periods except during external data memory accesses. Remains
high during program execution from program memory at
ADO0-AD12.

PSENE M 12 (o] This output is a control signal that enables the program memaory
at AD0-AD12 during instruction fetch operations. It is activated
every six oscillator periods.

EA M3 | When EAis held at a TTL high level, the SAB 80515K executes
instructions from the program memory that is connected to
ADO-AD12 when the PC is less than 8192.

When EA is held at a TTL low level, the SAB 80515K executes
all instructions from external program memory.

VaArer A3 Reference voltage for the A/D converter

Vacno A4 Reference ground for the A/D converter

Vee E2 POWER SUPPLY (+5V power supply during normal operation
and program verification)

Vss G 13 GROUND (0V)

Veo B1 POWER DOWN SUPPLY. If Vip is held within its specs while Vee

drops below specs, Vpp will provide standby power to 40 bytes
of the internal RAM. When Vpp is low, the RAM's current is
drawn from Vcc.

Ves G12 Substrate pin. Must be connected to Vs through a capacitor
{47 to 1000 nF) for proper operation of the A/D converter.

NC A13 No connection.
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Figure 1
Block Diagram
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Functional Description

The members of the SAB 80515 family of micro-
controllers are:

— SAB 80515 with factory mask-programmable
8 Kbyte on-chip ROM
— SAB 80535 ROM-less version of the SAB 80515
— SAB 80515K ROM-less version of the SAB 80515
with additional bus interface.

In this data sheet the term “SAB 80515" is used to
refer generally to all members of the SAB 80515
family, except where specifically stated otherwise.

The architecture of the SAB 80515 is based on the
SAB 8051 microcontroller family. The following
features of the SAB 80515 are fully compatible with
the SAB 8051 features:

— instruction set

— external memory expansion interface (port 0 and
port 2)

— full-duplex serial port

—timer/counters 0 and 1

— alternate functions on port 3

—the lower 128 bytes of internal RAM and the lower
4 Kbytes of internal ROM

Different to the SAB 8051 are the RAM power-down
supply, which supplies 40 byte with a typical current
of 2mA, and the powerful interrupt structure with
12 sources and 4 priority levels.

The SAB 80515 additionally contains 128 byte of
internal RAM and 4 Kbyte of internal ROM, that
means a total of 256 byte RAM and 8 Kbyte ROM
(SAB 80515 only) on-chip. The SAB 80515 has a
16-bit timer/counter with a 2; 1 prescaler, reload
mode, compare and capture capability. It also
contains a 16-bit watchdog timer, an 8-bit A/D
converter with 8 analog inputs and programmable
reference voltages, two additional quasi-bidirec-
tional 8-bit ports, and a programmable clock output
{fose/ 12).

The SAB 80515K is a special ROM-less version of the
SAB 80515. In place of the 8 Kbyte on-chip ROM
there is an additional bus interface for an 8 Kbyte
program memory which can be connected
externally.

Figure 2 shows a detailed block diagram of the
SAB 80515K.

CPU

The SAB 80515 is efficient both as a controller and
as an arithmetic processor. It has extensive facilities
of binary and BCD arithmetic and excels in bit-
handling capabilities. Efficient use of program
memory results from an instruction set consisting
of44% one-byte, 41% two-byte, and 15% three-byte
instructions. With a 12 MHz crystal, 58% of the
instructions execute in 1.0 ys.
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Memory Organization

The SAB 80515 manipulates operands in the four
memory address spaces described below.

Program memory

The SAB 80515 has 8 Kbyte of on-chip ROM, while
the SAB 80535 has no internal ROM. The program
memory can be externally expanded up to 64 Kbyte.
If the EA pin is held high, the SAB 80515 executes
out of internal ROM unless the address exceeds
1FFFH. Locations 2000H through OFFFFH are then
fetched from the external program memory. If the
EA pin is held low, the SAB 80515 fetches all
instructions from the external program memory.
Since the SAB 80535 has no internal ROM, pin EA
must be tied low when using this device.

The SAB 80515K has the same function as the
SAB 80515; the difference is that fetches from the
internal ROM are executed from a program
memory via the additional bus interface
{ADO-AD12).

Data memory

The data memory address space consists of an
internal and an external memory space. The internal
data memory is divided into three physically
separate and distinct blocks: the lower 128 byte of
RAM:; the upper 128 byte of RAM; and the 128-byte
special function register (SFR) area. While the upper
128 byte of data memory and the SFR area share the
same address locations, they are accessed through
different addressing modes. The lower 128 byte of
data memory can be accessed through direct or
register-indirect addressing; the upper 128 byte

of RAM can be accessed through register-indirect
addressing; and the special function registers are
accessed through direct addressing.

Four 8-register banks occupy locations 0 through
TFH in the lower RAM area. The next 16 bytes,
locations 20H through 2FH, contain 128 directly
addressable bit locations. The stack can be located
anywhere in the internal data memory address
space, and the stack depths can be expanded up
to 256 byte.

The external data memory can be expanded up to
64 Kbyte and can be accessed by instructions that
use a 16-bit or an 8-bit address.
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Figure 2
Detailed Block Diagram
Voo
- | It
RAM 40x8
—| Address [—=1 z16x8 Stack ADO-ADRZ [=—
Register RAM Pointer [
I [ l Prog Addr.
Register
——— 1 Buffer f—
Temp.
| ACC Reg,s'ﬂl PSW | 8 Reg.
Program [
Counter
1 AW —
] Temp.
Register2 — —
Serial Port
Inferrupt
Controller i PCON l r S(UNJ SBUF P ——
8
Port0
IENG — —
Latch Port0 :
L 1ENY Timer 0
. PO o THO T™OD
1Pt ’
IRCON Timer 1 ‘—_! — Port1 N
’ Letch Port )
-[ T THI I TCON l j
XTALY Timer 2 e
xaaz| O5C "Ii T2 ﬁ TH2 l—‘ CCEN e
8
Port 2
I l t ] J ? A =—— 1 Laich = etz ==
COMPARE o
@, ‘;Iu'ch- ¢ l f
= og —
PEENE . CRCL CRCH
iming
BN | controtter e tcH t o —= .
ALE ——— | Por =
[((¥3 (CH2 Latch Part3
Vig (L3 (CH3 T200N -— —
Voo
Yo
—] ADDAT —
ANO-7 Port b 8
AD —= r — —] FPorth |[=—=—
{ ES MUX S&H Comverter — Latch d
Iumf fﬂmn | ADCON [ =—
Vagee
s 8
/A ——— Port5 [=— —
Converter Lateh prts [F]
Vagno
— | oaR —

Siemens Aktiengesellschaft 8




HPE D NN 8235L05 0028578 2 MASIEG
SIEMENS AKTIENGESELLSCHAF SAB 80515K

T-49-19-61
All registers, except the program counter and the and the on-chip peripheral functions. There are also
four 8-register banks, reside in the special function 128 directly addressable bits within the SFR area.
register area. The 41 special function registers The special function registers are listed in the
(SFR’s) include arithmetic registers, pointers, and following table:
registers that provide an interface between the CPU
Symbol Name Address
* PO Port 0 80H
SP Stack pointer 81H
DPL Data pointer, low byte 82H
DPH Data pointer, high byte 83H
PCON Powaer control register 87H
* TCON Timer control register 88H
TMOD Timer mode register 89H
TLO Timer 0, low byte 8AH
TL1 Timer 1, low byte 8BH
THO Timer 0, high byte 8CH
TH1 Timer 1, high byte 8DH
* P Port 1 90H
* SCON Serial port control register 98H
SBUF Serial port buffer register 99H
P2 Port 2 0AOH
{ENO Interrupt enable register 0 0A8H
IPO Interrupt priority register 0 0A9H
* P3 Port 3 0BOH
* |IEN1 Interrupt enable register 1 0B8H
1P1 Interrupt priority register 1 0B9H
* |RCON Interrupt request control register 0COH
CCEN Compare/capture enable register 0C1H
ccL1 Compare/capture register 1, low byte 0C2H
CCH1 Compare/capture register 1, high byte 0C3H
CCL2 Compare/capture register 2, low byte 0C4H
CCH2 Compare/capture register 2, high byte 0C5H
CCL3 Compare/capture register 3, low byte ' 0C6H
CCH3 Compare/capture register 3, high byte OC7H
* T2CON Timer 2 control register 0C8H
CRCL Compare/reload/capture register, low byte 0CAH
CRCH Compare/reload/capture register, high byte OCBH
TL2 Timer 2, low byte OCCH
TH2 Timer 2, high byte OCDH
PSW Program status word register ODOH
ADCON | A/D converter control register 0D8H
ADDAT | A/D converter data register 0DSH
DAPR D/A converter program register 0DAH
* ACC Accumulator OEOH
* P4 Port4 OE8H
* B B register OFOH
* P5 Port5 OF8H

The SFR's marked with an asterisk (*) are both bit and byte-addressable.
Figure 3 illustrates the memory address spaces of the SAB 80515.

Siemens Aktiengeselischaft 9
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Figure 3
Memory Address Spaces
Shared Address Location
FFFF FF ] I | FF FFFF
Upper Speci
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80 ‘ I l 80 External
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[ iLower ]
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{EA=1) {EA=0) 11
0 0 00 [ T1 0000
Data Memory
Register Direct Byte
Indirect Addresei
Addressing ressing
*) Additional program memory of the SAB 80515K at AD0-AD12
1/0 Ports
The SAB 80515 has six 8-bit ports. Port 0 is an Port 0 and port 2 can be used to expand the program
open-drain bidirectional /O port, while ports 1t0 5 and data memory externally. During access to
are quasi-bidirectional /O ports with internal pull- external memory, port 0 emits the low-order address
ups. That means, when configured as inputs, ports 1 byte and reads/writes the data byte, while port 2
to 5 will puli high, and will source current when emits the high-order address byte. In this function,
externally pulled low. Port 0 will float when con- port 0 is not an open-drain port, but uses a strong
figured as input. internal pullup FET.
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Ports 1 and 3 are provided for several alternate functions, as listed below:

Port Symbol Function

P10 NT3/CCO External interrupt 3 input, compare 0 output, capture 0 input
P1.1 INT4/CC1 External interrupt 4 input, compare 1 output, capture 1 input
P1.2 INT&/CC2 External interrupt 5 input, compare 2 output, capture 2 input
P1.3 INT6/CC3 External interrupt 6 input, compare 3 output, capture 3 input
P1.4 INT2 External interrupt 2 input

P1.5 T2EX Timer 2 external reload trigger input

P1.6 CLKQUT System clock output

P1.7 T2 Timer 2 external counter input

P3.0 RXD Serial input port

P3.1 TXD Serial output port

P3.2 INTO External interrupt 0 input, timer 0 gate control

P3.3 INTT External interrupt 1 input, timer 1 gate control

P3.4 TO Timer 0 external counter input

P3.5 T1 Timer 1 external counter input

P3.6 WR External data memory write strobe

P3.7 RD External data memory read strobe

Timer/Counters

The SAB 80515 contains three 16-bit timer/counters
which are useful in many applications for timing
and counting. The input clock for each timer/counter
is 1/12 of the oscillator frequency in the timer
operation or can be taken from an externai clock
source for the counter operation {maximum count
rate is 1/24 of the oscillator frequency).

~Timer/counters 0 and 1

~Timer/counter 2

Timer/counter 2 of the SAB 80515 is a 16-bit timer/
counter with several additional features. It offers a
2:1 prescaler, a selectable gate function, and
compare, ¢capture and reload functions. Corres-
ponding to the 16-bit timer register there are four
16-bit capture/compare registers, one of them can
be used to perform a 16-bit reload on a timer
overflow or external event. Each of these registers
corresponds to a pin on port 1 for capture input/

These timer/counters can operate in four modes: compare output.

Mode 0:
Mode 1:
Mode 2:
Mode 3:

8-bit timer/counter with 32:1 prescaler Figure 4 shows a block diagram of timer/counter 2.

16-bit timer/counter

8-bit timer/counter with 8-bit auto-reload
Timer/counter 0 is configured as one 8-bit
timer/counter and one 8-bit timer;
timer/counter 1 in this mode holds its
count.

Externat inputs INTO and INTT can be programmed
to function as a gate for timer/counters 0 and 1 to
facilitate pulse width measurements.

11
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Figure 4
Block Diagram of Timer/Counter 2
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Reload

With the 16-bit CRC register, which is a concatena-
tion of the 8-bit registers CRCL and CRCH, a 16-bit
reload can be performed. There are two modes from
which to select:

Mode 0: Reload is caused by a timer 2 overflow
(auto-reload).

Mode 1: Reload is caused in response to a negative
transition at pin T2EX (P1.5), which can
also request an interrupt.

Compare

In the compare mode, the 18-bit values stored in the
dedicated compare registers are compared to the
contents of the timer 2 registers. If the count value
in the timer 2 registers matches one of the stored
values, an appropriate output signal is generated
and an interrupt is requested. Two compare modes
are provided:
Mode 0: Upon a match the output signal changes
from low to high. It goes back to a low
level when timer 2 overflows.

Mode 1: The transition of the output signal can be
determined by software. A timer 2 over-
fiow causes no output change.

Capture

This feature permits saving the actual timer/counter
contents into a selected register upon an external
event or a software write operation. Two modes are
provided to latch the current 16-bit value in timer 2
registers into a dedicated capture register:

Mode 0: Capture is performed in response to a
transition at the corresponding port 1 pins
CCO to CC3.

Mode 1: Write operation into the low-order byte of
the dedicated capture register causes the
timer 2 contents to be latched into this
register.

Siemens Aktiengesellschaft
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Serial Port

The serial port of the SAB 80515 permits the full
duplex communication between microcontrollers
or between microcontrollers and peripheral devices.
The serial port can operate in 4 modes:

Mode 0: Shiftregister mode. Serial data enters and
exits through RxD. TxD outputs the shift
clock. 8 bits are transmitted/received:

8 data bits (LSB first). The baud rate is
fixed at 1/12 of the oscillator frequency.
10 bits are transmitted {through RxD) or
received (through TxD): a start bit (0},

8 data bits (LSB first), and a stop bit (1).
The baud rate is variable.

11 bits are transmitted (through RxD) or
received {through TxD}: a start bit (0},

8 data bits (LSB first), a programmable 9th
data bit, and a stop bit {1). The baud rate is
programmable to either 1/32 or 1/64 of
the oscillator frequency.

11 bits are transmitted (through TxD) or
received (through RxD): a start bit (0),

8 data bits {LSB first), a programmable
9th data bit, and a stop bit (1). Mode 3 is
the same as mode 2 in all respects except
the baud rate. The baud rate in mode 3 is
variable.

Mode 1:

Mode 2:

Mode 3:

The variable baud rates can be generated by timer 1
or an internal baud rate generator.

A/D Converter

The 8-bit A/D converter of the SAB 80515 has 8
multiplexed analog inputs and is using the succes-
sive approximation method. The sampling of an
analog signal takes 5 machine cycles, the total
conversion time is 15 machine cycles {15 us at

12 MHz oscillator frequency). Conversion can be
programmed to be single or continuous, at the end
of a conversion an interrupt can be generated.

The internal reference voltages Vinarer and Vinagnp
for the A/D converter are programmable in 16 steps
with respect to the external reference voltages. This
feature permits a second conversion with changed
internal reference voltages to gain a higher
resolution. In addition, the internal reference
voltages can easily be adapted by software to the
desired analog voltage range. Takes 7 machine
cycles each (7 us at 12 MHz oscillator frequency).

Figure 5 shows a block diagram of the A/D converter
of the SAB 80515.




47E D EE 38235605 0028583 L WMSIEG

SAB 80515K SIEMENS AKTIENGESELLSCHAF
Figure5
A/D Converter Block Diagram
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Interrupt Structure
The 12 interrupt sources of the SAB 80515 are External interrupts 0 and 1 can be activated by a
organized in 6 pairs: low-level or a negative transition {selectable) at
- - their corresponding input pin, external interrupts 2
External interrupt0 — A/D converter interrupt and 3 can be programmed to be activated by a
Timer 0 interrupt ~ External interrupt 2 negative or a positive transition. The external
N ~ N interrupts 4 to 6 are activated by a positive transition.
Efternal.lnterrupt ! External fnterrupt 3 The interrupts 3 to 6 can be combined with the
Timer 1 interrupt — External interrupt 4 corresponding alternate functions compare
Serial portinterrupt — External interrupt 5 {output) and capture (input) on port 1.
Timer 2 interrupt — External interrupt 6 Figure 6 shows the interrupt request sources, and
figure 7 illustrates the priority level structure of
Each interrupt source has its own vector address. the SAB 80515.

It can be programmed to one of four priority levels
and can individually be enabled/disabled. The
minimum interrupt response time is 3 to 8 machine
cycles.

Siemens Aktiengesellschaft 14
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Figure 6
Interrupt Request Sources
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Figure 7
Priority Level Structure
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Watchdog Timer
This feature is provided as a means of graceful hardware reset will be initiated. The reset cause
recovery from software upset. After a reset, the (external reset or reset caused by the watchdog) can
watchdog timer is cleared and stopped. It can be be examined by software. To clear the watchdog,
started and cleared by software, but it cannot be two bits in two different special function registers
stopped. If the software fails to clear the watchdog must be set by two consecutive instructions. This is
timer at least every 65536 machine cycles (about done to prevent the watchdog from being cleared
65 ms if a 12 MHz oscillator frequency is used), a by unexpected op codes.

Siemens Aktiengesellschaft 16
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Connecting an External Program Memory to the
SAB 80515K

The ROM-less chip SAB 80515K allows emulating
the SAB 80515’s internal ROM via the additional bus
interface. The multiplexed bus ADO to AD12 emits
the address and reads the instruction at pins

ADO to AD7. Observe that the higher address lines
ADS8 to AD12 are also multipiexed. The control -
signals for the emulation memory are ALE and
PSENE.

Siemens Aktiengeselischaft

T-49-19-61

When pin EA is high, the SAB 80515K executes
instructions read from AD0O-AD12 if the PC is less
than 8192, otherwise it will execute from external
program memory at port 0 and 2. When pin EA is
low, the SAB 80515K executes all instructions from
external program memory. Figure 8 shows a typical
circuitry for connection of a program memory to -
ADO0-AD12 of the SAB 80515K,

17
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Figure 8
Connecting an External Program Memory
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Instruction Set Summary
Mnemonic Description | Byte | Cycle
Arithmetic operations
ADD A.Rn Add register to accumulator 1 1
ADD A direct Add direct byte to accumulator 2 1
ADD A, @Ri Add indirect RAM to accumulator 1 1
ADD A data Add immediate data to accumulator 2 1
ADDC A.Rn Add register to accumulator with carry flag 1 1
ADDC A,dirsct Add direct byte to A with carry flag 2 1
ADDC A @Ri Add indirect RAM to A with carry flag 1 1
ADDC A, dkdata Add immediate data to A with carry flag 2 1
SUBB A,Rn Subtract register from A with borrow 1 1
SUBB A, direct Subtract direct byte from A with borrow 2 1
SUBB A @Ri Subtract indirect RAM from A with borrow 1 1
SuUBB A, #data Subtract immediate data from A with borrow 2 1
INC A Increment accumulator 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 1
INC @Ri Increment indirect RAM 1 1
DEC A Decrement accumulator 1 1
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte 2 1
) DEC @Ri Decrement indirect RAM 1 1
INC DPTR Increment data pointer 1 2
MUL AB Multiply A and B 1 4
DIV AB Divide A by B 1 4
DA A Decimal adjust accumulator 1 1
Logical operations
ANL A.Rn AND register to accumulator 1 1
ANL A.direct AND direct byte to accumulator 2 1
ANL A,@Ri AND indirect RAM to accumulator 1 1
ANL A, #data AND immediate data to accumulator 2 1
ANL direct,A AND accumulator to direct byte 2 1

Siemens Aktiengesellschaft 19
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Instruction Set Summary {cont’d) T 49-1 9-61
Mnemonic Description Byte Cycle
ANL direct,#data AND immediate data to direct byte 3 2
ORL A.Rn OR register to accumulator 1 1
ORL A, direct OR direct byte to accumulator 2 1
ORL A @Ri OR indirect RAM to accumulator 1 1
ORL A, #data OR immediate data to accumulator 2 2
ORL direct,A OR accumulator to direct byte 2 1
ORL direct,#data OR immediate data to direct byte 3 2
XRL A.Rn Exclusive OR register to accumulator 1 1
XRL A, direct Exclusive OR direct byte to accumulator 2 1
XRL A,@Ri Exclusive OR indirect RAM to accumulator 1 1
XRL A, d:data Exclusive OR immediate data to accumulator 2 1
XRL direct,A Exclusive OR accumulator to direct byte 2 1
XRL direct,#data Exclusive OR immediate data to direct 3 2
CLR A Clear accumulator 1 1
CPL A Complement accumulator 1 1
RL A Rotate accumulator left 1 1
RLC A Rotate A left through carry flag 1 1
RR A Rotate accumulator right 1 1
RRC A Rotate accumulator right through carry flag 1 1
SWAP A Swap nibbles within the accumulator 1 1
Data transfer

MOV ARn Move register to accumulator 1 1
MOV A direct ¥} Move direct byte to accumulator 2 1
MOV A,@Ri Move indirect RAM to accumulator 1 1
MOV A, #data Move immediate data to accumulator 2 1
MOV Rn,A Move accumulator to register 1 1
MOV Rn,direct Move direct byte to register 2 2
MOV Rn,ddata Move immediate data to register 2 1
MOV direct,A Move accumulator to direct byte 2 1
MOV direct,Rn Move register to direct byte 2 2
MOV direct,direct Move direct byte to direct 3 2

*) MOV A,ACC is not a valid instruction

Siemens Aktiengesellschaft 20
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Instruction Set Summary (cont’d) T~49~79 -61
Mnemonic Description Byte Cycle
MOV direct, @Ri Move indirect RAM to direct byte 2 2
MOV direct,#data Move immediate data to direct byte 3 2
Mov @Ri,A Move accumuiator to indirect RAM 1 1
MoV @Ri,direct Move direct byte to indirect RAM 2 2
Mov @Ri,#data Move immediate data to indirect RAM 2 1
MOV DPTR,%data 16 | Load data pointer with a 16-bit constant 3 2
Movce A,@A+DPTR Move code byte relative to DPTR to accumulator 1 2
MovCc A,@A+PC Move code byte relative to PC to accumulator 1 2
MOVX A,@Ri Move external RAM (8-bit addr.) to accumulator 1 2
MOVX A,@DPTR Move external RAM (16-bit addr.) to accumulator 1 2
MOVX @Ri,A Move A to external RAM (8-bit addr.) 1 2
MOVX @DPTR,A Move A to external RAM (16-bit addr.) 1 2
PUSH direct Push direct byte onto stack 2 2
POP direct Pop direct byte from stack 2 2
XCH ARn Exchange register with accumulator 1 1
XCH A,direct Exchange direct byte with accumulator 2 1
XCH A,@Ri Exchange indirect RAM with accumulator 1 1
XCHD A, @Ri Exchange low-order digit indirect RAM with A 1 1
Boolean variable manipulation

CLR c Clear carry flag 1 1
CLR bit Clear direct bit 2 1
SETB C Set carry flag 1 1
SETB bit Set direct bit 2 1
CPL C Complement carry flag 1 1
CPL bit Complement direct bit 2 1
ANL C,bit AND direct bit to carry flag 2 2
ANL C,/bit AND complement of direct bit to carry 2 2
ORL C,bit OR direct bit to carry flag 2 2
ORL C,/bit OR complement of direct bit to carry 2 2
MoV C.bit Move direct bit to carry flag 2 1
MoV bit,C Move carry flag to direct bit 2 2

Siemens Aktiengesellschaft
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SAB 80515K

Instruction Set Summary (cont’d)

Mnemonic | Description l Byte I Cycle
Program and machine control

ACALL addr 11 Absolute subroutine call 2 2
LCALL addr 16 Long subroutine call 3 2
RET Return from subroutine 1 2
RETI Return from interrupt 1 2
AJMP addr 11 Absolute jump 2 2
LJMP addr 16 Long jump 3 2
SJMP rel Short jump (relative addr.) 2 2
JMP @A+DPTR Jump indirect relative to the DPTR 1 2
JZ rel Jump if accumulator is zero 2 2
JNZ rel Jump if accumulator is not zero 2 2
JC rel Jump if carry flag is set 2 2
JNC rel Jump if carry flag is not set 2 2
JB bit,rel Jump if direct bit is set 3 2
JNB bit,rel Jump if direct bit is not set 3 2
JBC bit,rel Jump if direct bit is set and clear bit 3 2
CJNE A.direct,rel Compare direct byte to A and jump if not equal 3 2
CJNE A, #data,rel Comp. immed. to A and jump if not equal 3 2
CJNE Rn,#data,rel Comp. immed. to reg. and jump if not equal 3 2
CJINE @Ri,#data,rel Comp. immed. to ind. and jump if not equal 3 2
DJNZ Rn,rel Decrement register and jump if not zero 2 2
DJNZ direct,rel Decrement direct byte and jump if not zero 3 2
NOP No operation 1 1

Notes on data addressing modes:

Rn — Working register RO—R7

direct — 128internal RAM locations, any I/O port,
control or status register )

@Ri — Indirect internal or external RAM
location addressed by register RO or R1

#data — 8-bit constant included in instruction

#data 16 — 16-bitconstantincluded as bytes2and 3
of instruction

bit — 128 software flags, any 1/0 pin, control
or status bit
A — Accumulator

All mnemonics copyrighted © Intel Corporation 1980
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Notes on program addressing modes:

addr 16 — Destination address for LCALL and LJMP
may be anywhere within the 64-Kbyte
program memory address space.

addr 11 — Destination address for ACALL and AJMP
will be within the same 2-Kbyte page
of program memory as the first byte of
the following instruction.

rel — SJMP and all conditional jumps include
an 8-bit offset byte. Range is +127/-128
bytes relative to first byte of the following
instruction.
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Instruction Op Codes in Hexadecimal Order
lc;':é(e yfug;?eesr Mnemonic| Operands I(;igc)i(e glfug\;.?:sr Mnemonic{ Operands
00 1 NQP 34 2 ADDC A, ddata
01 2 AJMP code addr 35 2 ADDC A, data addr
02 3 LJMP code addr 36 1 ADDC A,@RO
03 1 RR A 37 1 ADDC A,@R1
04 1 INC A 38 1 ADDC A,RO
05 2 INC data addr 39 1 ADDC AR1
06 1 INC @RO 3A 1 ADDC ARz
07 1 INC @R1 3B 1 ADDC A.R3
08 1 INC RO 3C 1 ADDC A,R4
09 1 INC R1 3D 1 ADDC AR5
0A 1 INC R2 3E 1 ADDC A,R7
0B 1 INC R3 3F 1 ADDC AR7
ocC 1 INC R4 40 2 JC code addr
0b 1 INC R5 41 2 AJMP code addr
OE 1 INC R6 42 2 ORL Oata addr,A
OF 1 INC R7 43 3 ORL data addr,#data
10 3 JBC bit addr, code addr 44 2 ORL A, ¥data
1 2 ACALL code addr 45 2 ORL A.data addr
12 3 LCALL code addr 45 1 ORL A,@RO
13 1 RRC A a7 1 ORL A,@R1
14 1 DEC A 48 1 ORL A,RO
15 2 DEC data addr 49 1 ORL AR1
16 1 DEC @RO 4A 1 ORL A,R2
17 1 DEC @R1 4B 1 ORL AR3
18 1 DEC RO 4Cc 1 ORL AR4
19 1 DEC R1 4D 1 ORL AR5
1A 1 DEC R2 4E 1 ORL AR6
1B - 1 DEC R3 4F 1 ORL A,R7
1C 1 DEC R4 50 2 JNC code addr
1D 1 DEC R5 51 2 ACALL code addr
1E 1 DEC R6 52 2 ANL data addr,A
1F 1 DEC R7 53 3 ANL data addr,4#data
20 3 JB bit addr, code addr 54 2 ANL A, ¥data
21 2 AJMP code addr 55 2 ANL A.data addr
22 1 RET 56 1 ANL A,@RO
23 1 RL A 57 1 ANL A@R1
24 2 ADD A, ddata 58 1 ANL A,RO
25 2 ADD A,data addr 59 1 ANL AR1
26 1 ADD A,@R0O 5A 1 ANL A,R2
27 1 ADD A@R1 5B 1 ANL AR3
28 1 ADD A,RO 5C 1 ANL AR4
29 1 ADD AR1 5D 1 ANL AR5
2A 1 N ADD A,R2 5E 1 ANL AR6
2B 1 ADD A,R3 5F 1 ANL A,R7
2C 1 ADD A,R4 60 2 JZ code addr
2D 1 ADD AR5 61 2 AJMP code addr
2E 1 ADD AR6 62 2 XRL data addr,A
2F 1 ADD A,R7 63 3 XRL data addr,#data
30 3 JNB bit addr, code addr 64 2 XRL A, d-data
31 2 ACALL code addr 65 2 XRL A,data addr
32 1 RETI 66 1 XRL A,@RO
33 1 RLC A 67 1 XRL A,@R1
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Instruction Op Codes in Hexadecimal Order (cont’d)

?gé(e gfut;r;,t);sr Mnemonic| Operands ?gé(e yfut;':,?:; Mnemonic| Operands

68 1 XRL A,RO ac 1 suBB A,R4

69 1 XRL AR1 aD 1 SuBB AR5

6A 1 XRL AR2 9E 1 SuBB A,R6

6B 1 XRL A,R3 9F 1 SUBB A,R7

6C 1 XRL A,R4 A0 2 ORL C,/bit addr

6D 1 XRL AR5 Al 2 AJMP code addr

6E 1 XRL A,R6 A2 2 MOV C.bit addr

6F 1 XRL A,R7 A3 1 INC DPTR

70 2 JNZ code addr A4 1 MUL AB

71 2 ACALL code addr Ab reserved

72 2 ORL C.bit addr A6 2 MOV @RO,data addr

73 1 JMP @A+DPTR A7 2 MOV @R1,data addr

74 2 MOV A #data A8 2 MOV RO,data addr

75 3 MOV data addr,#data A9 2 MOV R1,data addr

76 2 MOV @RO,#data AA 2 MoV R2,data addr

77 2 MOV @R1,#data AB 2 MoV R3,data addr

78 2 MOV RO,#data AC 2 MOV R4,data addr

79 2 MOV R1,#0data AD 2 MOV R5,data addr

7A 2 MoV R2,#data AE 2 MOV R6,data addr

7B 2 MOV R3,3data AF 2 MOV R7.data addr

7C 2 MOV R4,3data BO 2 ANL C,/bit addr

7D 2 MOV R5,#data B1 2 ACALL code addr

7E 2 MOV R6,3data B2 2 CPL bit addr

7F 2 MoV R7.4-data B3 1 CPL C

80 2 SJMP code addr B4 3 CJNE A, ddata,code addr

81 2 AJMP code addr BS 3 CJNE A, data addr,code addr

82 2 ANL C.bit addr B6 3 CJNE @RO,¥data,code addr

83 1 MOvVC A,@A+PC B7 3 CJNE @R1,4#data,code addr

84 1 DIV AB B8 3 CJNE RO,#data,code addr

85 3 MOV data addr,data addr B9 3 CJNE R1,#data,code addr

86 2 MOV data addr, @RO BA 3 CJUNE R2,#data,code adar

87 2 MOV data addr,@R1 BB 3 CJNE R3,3data,code addr

88 2 MOV data addr,R0 BC 3 CJNE R4,#data,code addr

89 2 MOV data addr,R1 BD 3 CJNE R5,#data,code addr

8A 2 MOV data addr,R2 BE 3 CJNE R6,4data,code addr

8B 2 MOV data addr,R3 BF 3 CJNE R7,#data,code addr

8C 2 MOV data addr,R4 co 2 PUSH data addr

8D 2 MOV data addr,R5 o] 2 AJMP code addr

8E 2 MOV data addr,R6 C2 2 CLR bit addr

8F 2 MOV data addr,R7 c3 1 CLR c

a0 3 MOV DPTR,#data [o2:3 1 SWAP A

91 2 ACALL code addr C5 2 XCH A,data addr

92 2 MoV bit addr,C Cé 1 XCH A,@RO

93 1 MOVC A,@A+DPTR Cc7 1 XCH A,@R1

94 2 SuBB A, Fdata Cc8 1 XCH A,RO

95 2 SuUBB A data addr c9 1 XCH AR1

96 1 SuUBB A,@R0O CA 1 XCH A,R2

97 1 SUBB A@R1 CB 1 XCH AR3

98 1 SUBB ARO cC 1 XCH AR4

99 1 SuUBB AR1 CD 1 XCH AR5

9A 1 SUBB A,R2 CE 1 XCH AR6

9B 1 sSuUBB A.R3 CF 1 XCH AR7
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Instruction Op Codes in Hexadecimal Order (cont'd)

?gé(e l(;lful;ny?:sr Mnemonic| Operands

Do 2 POP data addr

D1 2 ACALL code addr

D2 2 SETB bit addr

D3 1 SETB [

D4 1 DA A

D5 3 DJNZ data addr,code addr
D6 1 XCHD A,@RO

D7 1 XCHD A,@R1

D8 2 DJNZ RO,code addr
D9 2 DJNZ R1,code addr
DA 2 DJNZ R2,code addr
DB 2 DJNZ R3,code addr
DC 2 DJNZ Rd,code addr
DD 2 DJINZ R5,code addr
DE 2 DJNZ R6,code adar
DF 2 DJNZ R7.code addr
EO 1 MOVX A,@DPTR

E1 2 AJMP code addr

E2 1 MOVX A,@RO

E3 1 MOVX A @R1

E4 1 CLR A

E5 2 MoV A,data addr *}
E6 1 MOV | A, @R0O

E7 1 MOV A,@R1

E8 1 MOV A,RO

E9 1 MOV AR1

EA 1 MOV AR2

EB 1 MoV AR3

EC 1 MOV A,R4

ED 1 MOV AR5

EE 1 MOV AR6

EF 1 MOV AR7

FO 1 MOVX @DPTR,A

F1 2 ACALL code addr

F2 1 MOVX @RO,A

F3 1 MOVX @R1,A

F4 1 CPL A

F5 2 MOV data addr,A
F6 1 MOV @RO0,A

F7 1 MOV @R1,A

F8 1 MOV RO,A

F9 1 MOV R1,A

FA 1 MOV R2,A

FB 1 MOV R3,A

FC 1 MOV R4,A

FD 1 MOV RB,A

FE 1 MOV R6,A

FF 1 MOV R7.A

*) MOV A ,ACC is not a valid instruction
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Absolute Maximum Ratings

Ambient temperature under bias 0 to+ 70°C
Storage temperature —65 to +150°C
Voltage on any pin with respect to ground (Vss) -05t0+ 7V
Power dissipation 2W

Note:

T-49-19-61

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

DC Characteristics
Ve =5V £10%; Vgs =0V, Ta = 0to 70°C

Symbol Parameter Limit values Unit Test condition
min. max.

Vie Input low voltage -0.5 0.8 \") -

Vin Input high voltage 2.0 Vee+05 |V -
{except RESET and XTAL2)

Vi Input high voltage to XTAL2 2.5 Vec+05 |V XTAL1to Vss

Vina Input high voltage to RESET 3.0 - v -

Vep Power-down voltage 3 5.5 \4 Vee =0V

VoL Quiput low voltage, ports 1,2, 3,4,5 - 0.45 \' IoL= 1.6 mA

Vou Outputiow voltage, - 0.45 \% IgL=3.2mA
port 0, ALE, PSEN, PSENE

Vo2 Output low volitage, ADO to AD12 - 0.45 \ Io=2mA

Vou Output high voltage, ports 1,2,3,4,5 24 - Jon= —80pA

Vom Output high voltage, 24 - \ Ioy = —400 pA
port 0, ALE, PSEN, PSENE

Vomz Output high voltage, ADO to AD12 24 - \' Ion=—2mA

In Logic 0 input current, ports 1,2,3,4,5 | - —800 A V=045V

I Logic 0 input current, XTAL2 - —-2.5 mA XTAL1 = Vgg

V=045V

I Input low current to RESET for reset - —500 nA Vi =045V

Iy In_put leakage current to port 0, - +10 uA 0V < Viy< Ve
EA, ADO to AD12

Iec Power supply current - 210 mA all outputs

disconnected
Iep Power-down current - 3 mA Vec=0V
Co Capacitance of 1/0 buffer - 10 pF f.=1MHz
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A/D Converter Characteristics

Vee =5V £10%; Vss = 0V; Vaper = Voc 25%; Vaenp = Vss 0.2V, Vigarer—Vinaano = 1V
Ta = 0to +70°C for SAB 80515K

Symbol | Parameter Limit values Unit Test condition
min. typ. max.
Vameut Analog input voltage Vano— | — Varer+ |V -
0.2 0.2
G Analog input capacitance - 25 - pF "
t Load time — - 2ty us -
ts Sample time (incl. load time) - - Stey us -
te Conversion time {incl. sample time} |- - 15tcy us -
DNLE Differential non-linearity - +1/2 +1 LSB Vintarer =
INLE Integral non-linearity - +1/2 *1 LSB Varer = Vee
Offset error - 172 | +1 LSB vaGND >
Gain error - +1/2 +1 LSB AGND ™ ¥s§
TUE Total unadjusted error - +1 +2 LSB K
Trer Varer supply current - - 5 mA 2
Vinmererr | Internal reference error - - T8D mv 2

Y The output impedance of the analog source must be low enough to assure full loading of the sample

capacitance (C)) during load time (t). After charging of the internal capacitance (C) in the load time (f)
the analog input must be held constant for the rest of the sample time {ts).
2]

The differential impedance rp of the analog reference voltage source must be less than 1 k2 at reference
supply voltage.
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AC Characteristics

Ta=0to 70°C; Vec =5V +10%; Vg5 =0V
(C_ for port 0, ALE, PSEN and PSENE outputs = 100 pF; C_ for all other outputs = 80 pF}

Program Memory Characteristics at Port 0/Port 2

Symbol | Parameter Limit values Unit
Variable clock
12 MHz clock 1/t = 1.2 MHz to 12 MHz
min. max. min. max.

tey Cycle time 1000 - 12tcic — ns
t ALE pulse width 127 - 2te 0 -40 - ns
taviLt Address setup to ALE 53 = toLcL-30 - ns
tuaxa Address hold after ALE 48 - teLcL-35 - ns
tuvt ALE to valid instruction in - 233 - Atcy o -100 ns
tet ALE to PSEN 58 - torel-25 - ns
toLpr PSEN pulse width 215 - 3torc-35 - ns
toLva PSEN to valid instruction in - 150 - Stcic-100 ns
texix1 Input instruction hold after PSEN | 0 - 0 - ns
a— Input instruction float after PSEN | — 63 - to c-20 ns
toxavt” Address valid after PSEN 75 - toc-8 - ns
taviva Address to valid instruction in - 302 - Blce-115 ns
tazet Address float to PSEN 0 - 0 - ns
External Data Memory Characteristics

Symbol | Parameter Limit values Unit

Variable clock
12 MHz clock 1/te e = 1.2 MHz to 12 MHz
min. max. min. max.

tRLRH RD pulse width - | 400 - 6tcrc-100 - ns
[ WR pulse width 400 - 6tcic-100 - ns
tiaxe Address hold after ALE 132 - 2te1e-35 - ns
taiov RD to valid data in - 252 - St o -165 ns
- Data hold after RD 0 - 0 - ns
F— Data float after RD - 97 - 2teie-70 ns
tiov ALE to valid data in - 517 - 8terc~150 ns
tavov Address to valid data in - 585 - Aferc-165 ns
tiw ALE to WR or RD 200 300 3tc o 50 3fc e +50 ns
tavwi Address to WR or RD 203 - 4tcic-130 - ns
wH WR or RD high to ALE high 43 123 tecL-40 teLcL+40 ns
tovwx Data valid to WR transition 33 - torcL-50 - ns
tavwn Data setup before WR 433 — Ttoc-150 |- ns
twHax Data hold after WR 33 - tere-50 - ns
taraz Address float after RD - 0 - 0 ns

4 Interfacing the SAB 80515K to devices with float times up to 75ns is permissible. This limited bus
contention will not cause any damage to port 0 drivers.
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Program Memory Characteristics at AD0-AD12

Symbol | Parameter Limit values Unit
Variable clock
12 MHz clock 1/t =1.2 MHz to 12 MHz
min, max. min. max.
toy Cycle time 1000 - 12te1e1 - ns
the ALE pulse width 127 - 2te 40 - ns
taviLe Address setup to ALE 53 — tere-30 — ns
fiiaxa Address hold after ALE 48 - tere-35 - ns
fLuvz ALE to valid instruction in - 233 — Aterc-100 ns
tieto ALE to PSENE 58 - torcl-25 - ns
S PSENE pulse width 215 - 3teio-35 - ns
teLive PSENE to valid instruction in - 150 - 3terc-100 ns
texixz Input instruction hold after PSENE | 0 - 0 - ns
toxize” Inputinstruction float after PSENE | — 63 - terc-20 ns
toxavz” Address valid after PSENE 75 - torc-8 - ns
tavivz Address to valid instruction in - 302 — Stcic-115 ns
tazpLz Address float to PSENE 0 - 0 - ns

External Clock Drive XTAL2

Symbol Parameter Limit values Unit
Variable clock
Freq. = 1.2 MHz to 12 MHz
min. max.
focy Oscillator period 83.3 833.3 ns
tohex High time 20 tercL-ferex ns
terck Low time 20 fereitonex ns
tercu Rise time - 20 ns
teneL Fall time - ' 20 ns
System Clock Timing
Symbol | Parameter Limit values Unit
Variable clock
12 MHz clock tecL=1.2 MHz to 12 MHz
min. max. min. max.
tisH ALE to CLKQUT 543 — TtoLe-40 - ns
tshst CLKOUT high time 127 - 2fcLc-40 - ns
tsisH CLKOUT low time 793 - 10te c-40 - ns
fsun CLKOUT low to ALE high 43 123 toc-40 torcL +40 ns

8 Interfacing the SAB 80515K to devices with float times up to 75 ns is permissible. This limited bus
contention will not cause any damage to AD0O—AD7 drivers.
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Waveforms T-49-19_67

Program Memory Read Cycle at Port 0/Port 2

tex
Fe FLiLL =t FLuv1

= FpLprr —

_

F 4o
LLAXT = foLiyr = ™ — Fexizs

Favivt k
— L’_"AZP|.1 = Fexxa

Port0  Instr 'LH AT -AQ Instr |n> A7 - AD

fLLPU
p———|

ALE

fAVIV‘l
Porty Ml Address A15-AB )< Address A15-A8 )
Data Memory Read Cycle

fiov . Funin —
ALE / :

Flaw trpn
RD \ jr——
1

—favu RHDZ

Favoy - hiaxe — frov. —= toox — [+

AT- AD )(x Data | MY

Port 0 ara n [
—l =~ Tfriaz

Address \
Port 2 or SFR-P2 Address A15-AB8 or SFR-P2 »,
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Data Memory Write Cycl

e

fWHLH" -

ALE —
_

PSEN Fouwe FuLwh
WR
\
Favwe
Fraxe 77 = Fovux Favus Hwhax
Port 0 j—( AT-AQ Data Out }
Address N\
Port 2 or SFR-P2 Address A15-A8 or SFR-P2 P
Emulation Memory Read Cycle at AD0-AD12
foy |
™~ fome =™ fuiwe -
’ \ fipiz L \
ALE
== frLpH2 "’I
PSENE _—l M
I o
O ety = — —texizz
—={ faviiz
r —{ b tazpiz = =1 | fexixz .
ADO- B N
fop s In3-—< O - A7 Instr m) | AD-AT
fAVle
AD8- SV / \
npp — AB-A2 P { a2 )
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External Clock Cycle
Fewex — —— fouo
25 25
P
foucn .l
System Clock Timing _JSLLH

w T\ /

Flisy fsust ™ - sy =

CLKOUT JF_-\ » / \

FsLsu

Program Memory Access Data Memory Access

AC Testing Input, Output, Float Waveforms

24 70 70
Test Points
045 08 0.8
Float |
24 “""'—5\2.0 20 2.4
045 ——7[0'8 08 045

AC testing inputs are driven at 2.4V for a logic “1"” and at 0.45V for a logic “0".
Timing measurements are made at 2.0V for a logic “1” and at 0.8V for a logic “0”.
For timing purposes, the float state is defined as the point where a P0 pins sinks 3.2 mA or sources

400 pA at voltage test levels.
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Recommended Oscillator Circuits
c
1l
i ! XTAL1 XTAL1
-L 5V [
b —
1.2-12MHz L7k
C 1
il : XTAL2 oe—— XTAL2
7404
T4LS04
C=30pF £10pF
Crystal Oscillator Mode . Driving from External Source
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Package Outlines 7-49-19-61
Pin Grid Array, C-PGA-88
S T =
.I TEHH—-—I-- =
NS ! it =
Ny -—l n ]—.L i { —
0T . T =
i '
. g —_t ‘EE_ “
e = |2
e e——?
1_2,_‘_-3_1. 2254 |, A4
30,48 —=i72-11 re—
033,4-97
Dimensions in mm
Ordering Information
Type Ordering code Function
SAB 80515K-A Q67120-C267 8-bit single-chip microcontroller,
ROM-less version
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