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CMOS single-chip 8-bit microcontrollers 80C32/80C52/87C52

DESCRIPTION FEATURES PIN CONFIGURATIONS

The Philips 80C32/80C52/87C52 is a ® 80C51 based architecture

high-performance microcontrolier fabricated \/

with Philips high-density CMOS technology. ® §032/8052 compatible prom2[ 1] 4 vpp
The CMOS B8XC52 is functionally compatible - Bk x 8 ROM (80C52) P1.1T2EX[ 2 38] PO.OVADO
with the NMOS SCN- 8032/8052 - Bk x 8 EPROM (87C52) P12(3 58] Po.1ADY

microcontrollers. The Philips CMOS

technology combines the high speed and - ROMiess (80C32) P .3E 37 Po.2/AD2
density characteristics of HMOS with the low = 256x 8 RAM ‘ P14[3] 36 Po.yaD3
power attribpt'es' of CMOS. Philips‘e_p'itaxial - Three 1€-bit counter/timers or5[® E PoAADS
substrate minimizes latch-up sensitivity. - Full duplex serial channel o] E o
1. .S/ADS
The 8XC52 contains an 8k x 8 ROM (80C52) — Boolean processor ] o anon
EPROM (87C52),a256 x BRAM, 321/0 - o Memory addressing capability . E -

lines, three 16-bit countertimers, a RsT[9] cemramic |[32) Po.77aD?

six-source, two-priority level nested interrupt = 64k ROM and 64k RAM RoD/P3.01Q ,.&’;2,0 37) Exvpp

structure, a serial /0 port for either ® Power control modes: DUAL

multi-processor communications, /O - Idle mode TR pﬁ‘é?;’l‘cfs 30 aLePROG

expansion or full duplex UART, and on-chip — Power-down mode NToP3.2 12 E PSER

oscillator and clock circuits. WTP33(1a 28| P2.7/A1S

. . . .

In addition, the 8XC52 has two software CMOS and TTL compatible ToPs.a[14 27| P2.6/A14

selectable modes of power reduction—idle ® Two speed ranges:

mode and power-down mode. The idle mode - 3510 16MHz TIP3 (1 2 P2a/Ats

fr the CPU while allowing the RAM, ’ WRP3.6[16 25| P2.4/A12
sezes 3 g - 3.510 24MHz i

timers, serial port, and interrupt system to

RD/P3.7 24| P2 YA
continue functioning. The power-down mode ® Five package styles i e

saves the RAM contents but freezes the XTAL2 {18 23 P2.27a10
oscillator, causing all other chip functions to ® Extended temperature ranges XTAL1 79 22] P2.1m9
be inoperative. ® OTP package available Vss E P2.0AS
ORDERING INFORMATION
TEMPERATURE RANGE °C FREQ DRAWING
ROMless ROM EPROM AND PACKAGE! MHz NUMBER
P80C32EBP N | PSOC52EBP N | PB7C52EBP N oTP 0 to +70, Plastic Dual In-line Package 16 0415C
P8OC32EBA A | PBOCS52EBA A | PB7CS52EBA A oTP 0 to +70, Plastic Leaded Chip Carrier 16 0403G
P87CS2EBF FA uv 0 to +70, Ceramic Dual In-line Package 16 05908
P87CS52EBL KA uv 0 to +70, Ceramic Leaded Chip Carrier 16 1472A
P80C32EBB B | PSOC52EBB B | P87C52EBB B oTP 0 to +70, Plastic Quad Flat Pack 16 1118D
PBOC32EFP N | PBOCS2EFP N | PB7CS52EFP N oTP —40 to +85, Plastic Dual in-line Package 16 0415C
P80C32EFA A | PBOC52EFA A | PB7CS52EFA A oTP -40 to +85, Plastic Leaded Chip Carrier 16 0403G
P87C52EFF FA uv —40 to +85, Ceramic Dual In-line Package 16 05808
P87C52EFL KA uv —40 to +85, Ceramic Leaded Chip Carrier 16 1472A
PBOC32EFB B~ | PBOCS2EFB B | P87C52EFB B OoTP =40 to +85, Plastic Quad Flat Pack 16 1118D
P80C32IBP N | P8OCS2iBP N | P87C52IBP N oTP 0to +70, Plastic Dual In-line Package 24 0415C
PBOC32IBA A | PBOCS2IBA A |} P87C52iBA A OTP 0to +70, Plastic Leaded Chip Carrier 24 0403G
P87C52IBF FA uv 0 to +70, Ceramic Dual In-line Package 24 05908
P87C52I1BL KA uv 0 to +70, Ceramic Leaded Chip Carrier 24 1472A
PBOC32IFP N | PSOCS2IFP N | P87C52IFP N OoTP -40 to +85, Plastic Dual In-line Package 24 0415C
PBOC32IFA A | P8OCS52iIFA A | P87C52IFA A OTP —40 to +85, Plastic Leaded Chip Carrier 24 0403G
P87CS52IFF FA uv —40 to +85, Ceramic Dual In-line Package 24 0sgoB
P87C52IFL KA uv —40 to +85, Ceramic Leaded Chip Carrier 24 1472A
NOTE:

1. OTP = One Time Programmable EPROM. UV = UV erasable EPROM
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CERAMIC AND PLASTIC LEADED PLASTIC QUAD FLAT PACK
CHIP CARRIER PIN FUNCTIONS PIN FUNCTIONS

6 1 40
Q
7 [ )39
LcC
17 ] 29
[ LJ
18 28
Pin Function Pin Function Pin Function Pin Function
1 NC 23 NC 1 P15 23 P25/A13
2 TPIO 24 P20/AB 2 Pis 24 PG/AY4
3 T2EXP1A 25  P1/Ag 3 PL7 25  P27/A15
4 P12 26 P22A10 4 RST 26 PSEN
5 P13 27 P2WAN 5  RxDP3.0 27  ALEFROG
& P4 28 P4/A12 6 NC 28 NC
7 P1S 20 P25/A13 7 TxDP3A 29  ERvpp
8 P18 30 P2&/Alse 8 INTOP32 30 PO.7/AD?
9 P1.7 kil P2.7/A18 9 INTiP3.3 31 PO.E/ADE
10 RST a2  PEEN 10 ToPa4 32 POS/ADS
17" RxD/P3.0 33 ALE/PROG 1 T1/PAS 33 PO.4/AD4
12 NC 34 NC 12 WRP3e 34 PO.YAD3
13 TxD/P3Y 3 EAvpp 13 RDPa7 35  PO.2/AD2
14 INTOP32 38  PO.7/AD7 14 XTAL2 36  PO.1/AD1
15 [NTIP33 37  PO.6/ADG 15 XTALY 37  PO.VADO
16 TOoP34 38 PO.5/ADS 18 vgg 38 yeo
17 Ti/P35 38 P0.4/AD4 17 NC a9 NG
18 WRP3.6 40 PO.3/AD3 18 P2.0/A8 40 T2/P1.0
19 ROP37 41 PO.2/AD2 19 P2VA9 4 T2EXPP1A
20 XTAL2 42 PO.1/AD1 20 P2.2/A10 42 P12
21 XTAL1 43 PO.0/ADO 21 P2.3/A1 43 P1.3
2 vgg 4“4 veo 2 P42 44 P14
LOGIC SYMBOL
vee  Vss
XTAL1 >
Py S 2
L e 3 o~
J_ ° ADDRESS AND
T <« »-Tap DATABUS
—p| L ¢<-—p
——s > >
L7 A “—p >
= S - T2
[——> <+ T2EX
RST —»f ', ,' hat
EANV &
PP —» [ > g
PSEN < l«—»
%) ALEFADG«—» «—>
& rxD —
2 xD—> —> <)
Of TxD&— — | —» >
5INT0—» _ | —» [—> o~
w =
NT—> - |—» el &
2 To—»&1—| |« § ADDRESS BUS
g TI—p & | —» —p >
5 WH «— —> [—> —
(7]
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BLOCK DIAGRAM
P0.0-P0.7 P2.0-P27
 — BT S :
PORT 0 PORT 2 |
| DRIVERS DRIVERS |
I .
vee H it 1T }
vss| |
RAM ADDR PORT 0 RT rRow [ |
= | REGISTER F——]  Ram LATCH e EPROM  fo—— :
i i} 1 1 ! |
| |
4 { i |
I 8 ACC STACK :
| [reaisten POINTER |
| i osml |
| ™P2 ™R REGISTER |
: |
N |
| ALU PCON | SCON| TMOD| TCON ()| BuFFer K |
| T2CON | THO | TL0 | THI |
| iyt T | TH2 | T2 |RcaPzn I
| PSW RCAP2L| SBUF| IE iP mgge > |
J INTERRUPT, SERIAL MENTER |
| PORT AND TIMER BLOCKS
| S |
| PROGRAM I
| COUNTER |
|
PSER<4 é z I
st e |5 E e L V.4 — |
gx=t contho g § N oFR K= |
AT 2c S
| PD PORT 1 PORT 3 |
| LATCH LATCH [
' |
I OSCILLATOR ﬁ ﬁ |
[
PORT 1
|  DRIVERS = ORNERS :
XTAL ¥
e - :
0 P1.0-P1.7 P3.0-P3.7
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Table 1.  8XC52 Special Function Registers

svwsoL | DEscRption | DIRECT | BIT ADDRESS, SYMBOL, OR ALTERNATIVE PORT FUNCTION RESET

ACC* Accumulator EOH E7 E6 E5 E4 E3 E2 E1 EO OoH

B* B register FOH F7 Fé F5 F4 F3 F2 F1 FO O0OH

DPTR: Data pointer (2 bytes)

DPH Data pointer high 83H 00H

DPL Data pointer low 82H 00H
AFAE AD AC AB  AA A9 A8

IE* Interrupt enable A8H EA | - JEr2 | es | em | ext [ ero [ exo | oxoo00008
BF BE BD BC BB BA B9 B8

P* Interrupt priority B8H - | - Jer2] ps | pr1 |pxi Jero] pxo |xxo000008
87 8 B85 B4 83 82 81 80

PO* Port 0 80H | AD7 | AD6 | AD5 | AD4 | aps | ap2 [ aDt | Apo |FFH
97 96 95 94 93 92 91 90

P1* Port 1 90H - -1 -1-1 - T1=- Treex] 12 Jeen
AT A6 A5 A4 A3 A2 A A0

P2 Port 2 AoH | a1s | a1a | a3 a2z [ At Jawo | ae A8 | FFH
B7 B6 B5s B4 B3 B2 B4 B0

P3* Port3 BoH (RO [ WR | v [ 710 | RrT [N [ 0 | R0 |Fen

PCON' | Power control 87H [smob| - - - GF1 | GFo | PD | DL | oxooood
D7 D6 D5 D4 D3 D2 DI DO

PSW* Program status word |  DOM cy | ac J o [rst] mso Tov ][ - T P Joon

RCAP2H# | Capture high CBH 00H

RCAPL# Capture low CAH 00H

SBUF Serial data buffer 99H X00000xxB
9F 9E 9D oC 9B 9A 99 98

SCON* | Serial controller 984 |smo | sm1 [smz [mren | tB8 [res [ m | R |ooH

SP . | Stack painter 81H 07H
BF 8E 8D  &C 8B BA 89 88

TCON* | Timer control gsi | TF1 | TR1 [ TFo [ RO | et [ i [eo T o |oom
CF__CE © CC CB CA C9 cs

T2CON"# | Timer 2 control ceH | Tr2 | Exr2 |Rok | ok | Exena | TRz [ ez [ cemiz | oon

THO Timer high 0 8CH 00H

TH1 Timer high 1 8DH 00H

TH2# Timer high 2 CDH 00H

TLO Timer low 0 BAH » 00H

TLA Timer low 1 8BH 00H

TL2# Timer low 2 CCH 00H

TMOD Timer mode 8sH JGATE| ¢ [ mit [ mo Jeate Ter [T M | Mo |oon

* Bitaddressable
# SFRs are modified from or added to the 80C51 SFRs.

1. Bits GF1, GFO0, PD, and iDL of the PCON register are not implemented in the NMOS 8XC52.
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CMOS single-chip 8-bit microcontrollers 80C32/80C52/87C52

PIN DESCRIPTION
PIN NO.
MNEMONIC | DIP | LCC | QFP | TYPE | NAME AND FUNCTION
Vss 20 22 16 | Ground: OV reference.
Vee 40 44 38 | Power Supply: This is the power supply voltage for normal, idle, and power-down

operation.

P0.0-0.7 39-32}143-36 | 37-30 | /O |Port0: Port 0 is an open-drain, bidirectional I/O port. Port 0 pins that have 1s written to
them float and can be used as high-impedance inputs. Port 0 is also the multiplexed
low-order address and data bus during accesses to external program and data memory. In
this application, it uses strong intemal pull-ups when emitting 1s. Port 0 also outputs the
code bytes during program verification in the 87C52. External pull-ups are required during

program verification.
P1.0-P1.7 1-8 2-9 140-44] /O |Port 1: Port 1 is an 8-bit bidirectional I/O port with internal pull-ups. Port 1 pins that have 1s
1-3 written to them are pulled high by the internal puli-ups and can be used as inputs. As

inputs, port 1 pins that are externally pulied low will source current because of the intemal
pull-ups. (See DC Electrical Characteristics: lj). Pins P1.0 and P1.1 also. Port 1 also
receives the low-order address byte during program memory verification. Port 1 also serves
altemate functions for timer 2:

1 2 40 | T2 (P1.0): Timer/counter 2 external count input.

2 3 41 1 T2EX (P1.1): Timer/counter 2 trigger input.

P2.0-P2.7 21-28 | 24-31 | 18-25 | 1/O. | Port 2: Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. Port 2 pins that have 1s
written to them are pulled high by the internal puli-ups and can be used as inputs. As
inputs, port 2 pins that are externally being pulled low will source current because of the
internal pull-ups. (See DC Electrical Characteristics: lj). Port 2 emits the high-order
address byte during fetches from external program memory and during accesses to
extemnal data memory that use 16-bit addresses (MOVX @DPTR). In this application, it
uses strong internal pull-ups when emitting 1s. During accesses to external data memory
that use 8-bit addresses (MOV @Ri), port 2 emits the contents of the P2 special function

register.
P3.0-P3.7 10-17§ 1N, 5, VO | Port 3: Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. Port 3 pins that have 1s
13-19 | 7-13 written to them are pulled high by the internal pull-ups and can be used as inputs. As

inputs, port 3 pins that are externally being pulled low will source current because of the
pull-ups. (See DC Electrical Characteristics: ||). Port 3 also serves the special features of
the 80C51 family, as listed below:

10 1 5 | RxD (P3.0): Serial input port

1 13 7 O | TxD (P3.1): Serial output port

12 14 8 I INTO (P3.2): External interrupt

13 15 9 ) INTT (P3.3): External interrupt

14 16 10 | TO (P3.4): Timer 0 external input

15 17 1 | T1 (P3.5): Timer 1 external input

16 18 12 o] WR (P3.6): External data memory write strobe
17 19 13 O | AD (P3.7): External data memory read strobe

RST 9 10 4 ! Reset: A high on this pin for two machine cycles while the oscillator is running, resets the
device. An internal diffused resistor to Vgg permits a power-on reset using only an external

‘ capacitor to Vge.

ALE/FROG 30 33 27 /0 | Address Latch Enable/Program Pulse: Output pulse for latching the low byte of the
address during an access to external memory. In normal operation, ALE is emitted at a
constant rate of 1/6 the oscillator frequency, and can be used for external timing or clocking.
Note that one ALE pulse is skipped during each access to external data memory.-This pin is
also the program pulse input (PROG) during EPROM programming.

PSEN 29 32 26 O | Program Store Enable: The read strobe to external program memory. When the device is
executing code from the extemnal program memory, PSE% is activated twice each machine

cycle, except that two PSEN activations are skipped during each access to external data
memory. PSEN is not activated during fetches from internal program memory.

EANpp 31 35 29 1 External Access Enable/Programming Supply Voltage: EA must be externally held low
to enable the device to fetch code from external program memory locations 0000H to
1FFFH. tf EA is held high, the device executes from internal program memory unless the
program counter contains an address greater than 1FFFH. This pin also receives the
12.75V programming supply voltage (Vpp) during EPROM programming.

XTAL1 19 21 15 1 Crystal 1: Input to the inverting oscillator amplifier and input to the intemal clock generator
circuits.
XTAL2 18 20 14 o] Crystal 2: Output from the inverting oscillator amplifier.
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DIFFERENCES FROM THE 80C51

Special Function Registers

The special function register space is the
same as the 80C51 except that the 80C52
contains the additional special function
registers T2CON, RCAP2L, RCAP2H, TL2,
and TH2. Since the standard 80C51 on-chip
functions are identical in the 80C52, the SFR
locations, bit locations, and operation are
likewise identical. The only exceptions are in
the interrupt mode and interrupt priority SFRs
(see Tabie 1).

Timer/Counters

In addition to timer/counters 0 and 1 of the
80C51, the 80C52 contains timer/counter 2.
Like timers 0 and 1, timer 2 can operate as
either an event timer or as an event counter.
This is selected by bit C/T2 in the special
function register T2CON (see Figure 1). It
has three operating modes: capture,
auto-load, and baud rate generator, which are
selected by bits in the T2CON as shown in
Table 2.

in the Capture Mode there are two options
which are selected by bit EXEN2 in T2CON.
It EXEN2 = 0, then Timer 2 is a 16-bit timer or
counter which upon overfiowing sets bit TF2,
the Timer 2 overflow bit, which can be used
to generate an interrupt. If EXEN2 = 1, then
Timer 2 still does the above, but with the
added feature that a 1-to-0 transition at
external input T2EX causes the current value

in the Timer 2 registers, TL2 and TH2, to be
captured into registers RCAP2L and
RCAP2H, respectively. (RCAP2L and
RCAP2H are new special function registers
in the 80C52.) In addition, the transition at
T2EX causes bit EXF2 in T2CON to be set,
and EXF2 like TF2 can generate an interrupt.
The Capture Mode is illustrated in Figure 2.

In the auto-reload mode, there are again two
options, which are selected by bit EXEN2 in
T2CON. if EXEN2 = 0, then when Timer 2
rolls over it not only sets TF2 but also causes
the Timer 2 ragisters to be reloaded with the
16-bit value in registers RCAP2L and
RCAP2H, which are preset by software. If
EXEN2 = 1, then Timer 2 still does the above,
but with the added feature that a 1-to-0
transition at external input T2EX will also
trigger the 16-bit reload and set EXF2. The
auto-reload mode is illustrated in Figure 3.

The baud rate generation mode is selected
by RCLK = 1 and/or TCLK = 1. It will be
described in conjunction with the serial port.

Serial Port

The serial port of the 8XC52 is identical to
that of the 80C51 except that counter/timer 2
can be used to generate baud rates.

In the BOC52, Timer 2 is selected as the baud
rate generator by setting TCLK and/or RCLK
in T2CON (see Figure 1). Note that the baud
rate for transmit and receive can be
simultaneously different. Setting RCLK and/or

TCLK puts Timer into its baud rate generator
mode, as shown in Figure 4.

The baud rate generator mode is similar to
the auto-reload mode, in that a rollover in
TH2 causes the Timer 2 registers to be
reloaded with the 16-bit value in registers
RCAP2H and RCAP2L, which are preset by
software.

Now, the baud rates in Modes t and 3 are
determined by Timer 2's overflow rate as
follows:

Timer 2 Overflow Rate
16

Modes 1,3
Baud Rate

The timer can be configured for either “timer”
or “counter” operation. in the most typical
applications, it is configured for “timer™
operation (C/T2 = 0). “Timer” operation is a
little different for Timer 2 when it's being used
as a baud rate generator. Normally, as a
timer it would increment every machine cycle
(thus at 1/12 the oscillator frequency). As a
baud rate generator, however, it increments
every state time (thus at 1/2 the oscillator
frequency). in that case the baud rate is
given by the formula:

Oscillator Fraguency
32x{65536 — (RCAP2H, RCAP2L)]

where (RCAP2H, RCAP2L) is the content of
RCAP2H and RCAP2L taken as a 16-bit
unsigned integer.

Modes 1,3
Baud Rate

(MSB) (LSB)
TF2 EXF2 RCLK]| TCLK | EXEN2]| TR2 oz | cPMZ

Symbol Position Name and Significance

TF2 T2CON.7 Timer 2 overflow flag set by a Timer 2 overfiow and must be cleared by software. TF2 will not be set when
either RCLK or TCLK = 1.

EXF2 T2CON.6 Timer 2 extemal flag set when either a capture or reload is caused by a negative transition on T2EX and
EXEN2 = 1, When Timer 2 interrupt is enabled, EXF2 = 1 will cause the CPU to vector 1o the Timer 2
interrupt routine. EXF2 must be cleared by software.

RCLK T2CON.5 Receive clock flag. When sat, causes the serial port to use Timar 2 overflow pulses for its recaive clock in
modes 1 and 3. RCLK = 0 causes Timer 1 overflow to be used for the receive clock.

TCEK T2CON.4 Transmit clock flag. When set, causes the serial port to use Timer 2 averflow pulses for its transmit clock in
modes 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock.

EXEN2 T2CON.3 Timer 2 external enable flag. When set, allows a capture or reload to occur as a resutt of a negative
transition on T2EX if Timer 2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to
ignore events at T2EX.

TR2 T2CON.2 Start/stop control for Timer 2. A logic 1 starts the timar.

cme T2CON.1 Timer of counter select. (Timer 2}

0 = Internal timer (0SC/12)
1 = External event counter (falling edge triggered).

CPRALZ T2CON.0 Capture/Reload flag. When set, captures will occur on negative transitions at T2EX if EXEN2 = 1, When
cleared, auto-reloads will occur either with Timer 2 overflows or negative transitions at T2EX when EXEN2
= 1. When either RCLK = 1 or TCLK = 1, this bit is ignored and the timer is forced to auto-reload on Timer
2 overtiow.

Figure 1. Timer/Counter 2 (T2CON) Control Register
February 11, 1994 289

This Material Copyrighted By Its Respective Manufacturer



NAPC/PHILIPS SEMICOND L9E D WM LL53924 0092078 523 EESIC3

Philips Semiconductors Microcontroller Products Product specification

CMOS single-chip 8-bit microcontrollers 80C32/80C52/87C52

osc +12
CMZ=0

o5 T2 TH2
e (s-bits) (s-bits) TF2
I CMZ=1 . '
T2 Pin Control
TR2 Capture :
j > . Timer 2
Transition Interrupt
Detector RCAP2L RCAP2H
T2EX Pin —» /\— oo EXF2
Control
EXEN2

Figure 2. Timer 2 in Capture Mode

osc
CMZa0
— w2 TH2
e (s-bits) {8-bits)
CText N
T2 Pin ‘ Control
—
TR2  Relcad
Transition
Detector RCAP2L RCAP2H
TF2
l Timer 2
Interrupt
T2EX Pin — o ,.\- "o : EXF2
I Control
EXEN2
Figure 3. Timer 2 in Auto-Reload Mode
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Timer 1
Overflow
NOTE: OSC. Freq. is divided by 2, not 12. -2
wgr “ye
0SC +2 -—
CTi=0 \ _____ SMOD
“~ “ow b
o T2 TH2 . -3
o (8-bits) (&-bits) [ RACLK
| [ X
T2Pin Controt b ]
F—a=| +16 RX Clock
TR2
Reload Loy «— TOLK
Tranaition
Detsctor
l RCAP2L RCAP2H | .18 X Clock
T2EX Pin —— /_\ e-fﬁ'\ EXF2 :';It:::‘:(
| Control
EXEN2

L Note availablility of additional external Interrupt.

Figure 4. Timer 2 in Baud Rate Generator Mode

Table2. Timer 2 Operating Modes
RCLK + RCLK CP/RL2 TR2 MODE
0 o 1 16-bit Auto-reload
0 1 1 16-bit Capture
1 X 1 Baud rate generator
X X 0 (off)

Timer 2 as a baud rate generator is shown in
Figure 4. This figure is valid only if RCLK +
TCLK = 1in T2CON. Note that a rollover in
TH2 does not set TF2, and will not generate
an interrupt. Therefore, the Timer 2 interrupt
does not have to be disabled when Timer 2 is
in the baud rate generator mode. Note too,
that if EXENZ2 is set, a 1-t0-0 transition in
T2EX will set EXF2 but will not cause a
reload from (RCAP2H, RCAP2L) to (TH2,
TL2). Thus when Timer 2 is in use as a baud
rate generator, T2EX can be used as an
extra external interrupt, if desired.

It should be noted that when Timer 2 is
running (TR2 = 1) in “timer” function in the
baud rate generator mode, one should not try
to read or write TH2 or TL2. Under these
conditions the timer is being incremented

February 11, 1994
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every state time, and the results of a read or
write may not be accurate. The RCAP
registers may be read, but should not be
written to, because a write might overlap a
reload and cause write and/or reload errors.
Tum the timer off (clear TR2) before
accessing the Timer 2 or RCAP registers, in
this case.

Timer/Counter 2 Set-up

Except for the baud rate generator mode, the
values given for T2CON do not include the
setting of the TR2 bit. Therefore, bit TR2
must be set, separately, to tum the timer on.
See Table 3 for set-up of timer 2 as a timer.
See Table 4 for set-up of timer 2 as a counter.

291

Using Timer/Counter 2 to
Generate Baud Rates
For this purpose, Timer 2 must be used in the
baud rate generating mode. If Timer 2 is
being clocked through pin T2 (P1.0) the baud
rate is:
Timer 2 Overflow Rate
16

And if it is being clocked internally, the baud
rate is:

Baud

Baud Rate =

Oscillator Frequency

_Rate " 3265536 - (RCAPZH, RCA2PL)]

To obtain the reload vailue for RCAP2H and
RCAO2L, the above squation can be rewritten
as:

RCAP2H,
RCAP2L

Oscillator Frequency
32 x Baud Rate

= 65636 -
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interrupts
The BOC52 has 6 interrupt sources. All

except TF2 and EXF2 are identical sources

to those in the 80C51.

The Interrupt Enable Register and the
interrupt Priority Register are modified to
include the additional 80C52 interrupt

sources. The operation of these registers is

identical to the 80C51.

In the 80C52, the Timer 2 Interrupt is
generated by the logical OR of TF2 and

EXF2. Neither of these flags is cleared by

hardware when the service routine is

vectored 1o. In fact, the service routine may
have to determine whether it was TF2 or
EXF2 that generated the interrupt, and the bit
will have to be cleared in software.

All of the bits that generate interrupts can be
set or cleared by software, with the same
result as though it has been set or cleared by
hardware. That is, interrupts can be
generated or pending interrupts can be
canceled in software.

The interrupt vector addresses and the
interrupt priority for requests in the same
priority level are given in the following:

Source Vector Priority Within
Address Level
1. IEO 0003H (highest)
2. TFO 000B8H
3. IE1 0013H
4. TH 001BH
5. R+ Tl 0023H
6. TF2+ EXF2 002BH (lowest)

Note that they are identical to those in the
80C51 except for the addition of the Timer 2
(TF1 and EXF2) interrupt at 0028H and at
the lowest priority within a level.

Table3. Timer 2 as a Timer
MODE T2CON
INTERNAL CONTROL EXTERNAL CONTROL
(Note 1) (Note 2)
16-bit Auto-Reload 0oH 08H
16-bit Capture 01H 08H
Baud rate generator receive and transmit same baud rate 34H 36H
Receive only 24H 26H
Transmit only 14H 16H
Table4. Timer 2 as a Counter
MODE TMOD
INTERNAL CONTROL EXTERNAL CONTROL
(Note 1) (Note 2)
16-bit 02H 0AH
Auto-Reload 03H 0BH

NOTES:

1. Capture/reload occurs only on timer/counter overflow.
2. Capture/reload occurs on timer/counter overfiow and a 1-to-0 transition on T2EX (P1.1) pin except when timer 2 is used in the baud rate

generator mode.
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OSCILLATOR
CHARACTERISTICS

XTAL1 and XTAL2 are the input and output,
respectively, of an inverting amplifier. The
pins can be configured for use as an on-chip
oscillator, as shown in the Logic Symbol,
page 285.

To drive the device from an external clock
source, XTAL1 should be driven while XTAL2
is left unconnected. There are no
requirements on the duty cycle of the
external clock signal, because the input to
the intemnal clock circuitry is through a
divide-by-two flip-flop. However, minimum
and maximum high and low times specified in
the data sheet must be observed.

RESET
A reset is accomplished by holding the RST
pin high for at least two machine cycles (24

ROM CODE SUBMISSION

oscillator periods), while the oscillator is
running. To insure a good power-up reset, the
RST pin must be high long enough to allow
the oscillator time to start up (normally a few
milliseconds) plus two machine cycles.

IDLE MODE

In idle mode, the CPU puts itself to sleep
while all of the on-chip peripherals stay
active. The instruction to invoke the idie
mode is the last instruction executed in the
normal operating mode before the idle mode
is activated. The CPU contents, the on-chip
RAM, and all of the special function registers
remain intact during this mode. The idle
mode can be terminated either by any
enabled interrupt (at which time the process
is picked up at the interrupt service routine
and continued), or by a hardware reset which
starts the processor in the same manner as a
power-on reset.

When submitting ROM code for the 80C52, the following must be specified:

1. Bk byte user ROM data
2. 32 byte ROM encryption key
3. ROM security bits.

POWER-DOWN MODE

In the power-down mode, the oscillator is
stopped and the instruction to invoke
power-down is the last instruction executed.
Only the contents of the on-chip RAM are
preserved. A hardware reset is the only way
to terminate the power-down mode. the
control bits for the reduced power modes are
in the special function register PCON.

DESIGN CONSIDERATIONS

At power-on, the voltage on V¢ and RST
must come up at the same time for a proper
start-up.

Table 5 shows the state of /O ports during
low current operating modes.

ADDRESS CONTENT BIT(S) COMMENT
0000H to 1FFFH DATA 7:0 User ROM Data
20001 to 201FH KEY 7:0 ROM Encryption Key
FFH = no encryption
2020H SEC 0 ROM Security Bit 1
2020H SEC 1 ROM Security Bit 2
0 = enable security
1 = disable security

Security Bit 1: When programmed, this bit has two effects on masked ROM parts:

1. Extemal MOVC is disabled, and
2. EA#is latched on Reset.

Security Bit 2: When programmed, this bit inhibits Verify User ROM.

Table 5. External Pin Status During Idle and Power-Down Modes

MODE PROGRAM MEMORY ALE PSEN PORT O PORT 1 PORT 2 PORT 3
Idle Internal 1 1 Data Data Data Data
idle External 1 1 Float Data Address Data
Power-down Internal 0 0 Data Data Data Data
Power-down External 0 0 Float - Data Data Data
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Electrica! Deviations from Commercial Specifications for Extended Temperature Range (87C52)
DC and AC parameters not included here are the same as in the commercial temperature range table.
DC ELECTRICAL CHARACTERISTICS
Tamp = —40°C to +85°C, Vgg = 5V £10%, Vgg = 0V
TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
ViL Input low voltage, except EA -0.5 0.2Vgce-0.15° v
ViLy Input low voltage to EA 0 0.2Vee—0.35 v
Vi Input high voltage, except XTAL1, RST 0.2Vce+i Vect+0.5 v
Ving Input high voltage to XTAL1, RST 0.7Vge+0.1 | Vgc+0.5 v
he Logical 0 input current, ports 1, 2, 3 Vin=0.45V -75 HA
I Logical 1-to-0 transition current, ports 1, 2, 3 ViN=2.0V -750 HA
lco Power supply current: Vee =4.5-5.5V,
Active mode Frequency range = 19 mA
idle mode 3.5 to 16MHz 6 mA
Power-down mode 50 A
ABSOLUTE MAXIMUM RATINGS' 2.3
PARAMETER RATING UNIT
Operating temperature under bias 0to +70 or —40 to +85 °C
Storage temperature range —65to +150 °C
Voltage on EANpp pin to Vsg 0to+13.0 v
Voltage on any other pin to Vgg -0.5t0 +6.5 v
Maximum g per /O pin 15 mA
Power dissipation (based on package heat transfer limitations, not 1.5 w
device power consumption)
NOTES:

1. Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any conditions other than those described in the AC and DC Electrical Characteristics section
of this specification is not implied.

2. This product includes circuitry specifically designed for the protection of its internal devices from the damaging effects of excessive static
charge. Nonetheless, it is suggested that conventional precautions be taken to avoid applying greater than the rated maxima.

3. Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vss unless otherwise
noted.
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DC ELECTRICAL CHARACTERISTICS
Tamb = 0°C 10 +70°C of ~40°C to +85°C, Vg = 5V +10%, Vg = OV (87C52)
Tamb = 0°C to +70°C or ~40°C to +85°C, Vg = 5V $20%, Vgs = OV (80C32/80C52)

TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN TYP? MAX UNIT
Vi input low voltage, except EA7 -0.5 0.2Vee-0.1 v
ViLt Input low voltage to EA7 ' 0 0.2Vec—0.3 v
ViH Input high voitage, except XTAL1, RST7 0.2Vgc+o. Vee+0.5 v
ViHy Input high voltage, XTAL1, RST? 0.7Vee Vce+0.5 v
Voo Output low voltage, ports 1, 2, 39 loL = 1.6mA2 0.45 v
Vout Output low voltage, port 0, ALE, PSEN® oL = 3.2mA2 0.45 v
VoH Output high voitage, ports 1, 2, 3, ALE, PSENS lon = —60pA, 24 v
lon = =25pA 0.75Vee Vv
lon = —10pA 0.9Vee Vv
Vor1 Qutput high voltage (port 0 in external bus mode) lon = ~800A, 24 Vv
lon = -300uA 0.75Vee v
) lon = -80pA 0.8Vee \
he Logical 0 input current, ports 1, 2, 37 Vin = 0.45V -50 pA
In Logical 1-t0-0 transition current, ports 1, 2, 37 See note 4 —650 HA
Iu Input leakage current, port 0 ViN=VLorViy +10 A
lcc Power supply current:” See note 6
Active mode @ 12MHz5 115 19 mA
Idle mode @ 12MHz 13 4 mA
Power-down mode 3 50 MA
Rast Internal reset pull-down resistor 50 300 kQ
Cio Pin capacitance 10 pF

NOTES:

1. Typical ratings are not guaranteed. The values listed are at room temperature, 5V.

2. Capacitive loading on ports 0 and 2 may cause spurious noise to be superimposed on the Vo s of ALE and ports 1 and 3. The noise is due
‘to external bus capacitance discharging into the port 0 and port 2 pins when these pins make 1-to-0 transitions during bus operations. In the
worst cases (capacitive loading > 100pF), the noise pulse on the ALE pin may exceed 0.8V. In such cases, it may be desirable to qualify
ALE with a Schmitt Trigger, or use an address latch with a Schmitt Trigger STROBE input. Ig_ can exceed these conditions provided that no
single output sinks more than 5mA and no more than two outputs exceed the test conditions.

3. Capacitive loading on ports 0 and 2 may cause the Vg on ALE and PSEN to momentarily fall below the 0.9V ¢ specification when the
address bits are stabilizing,

4. Pins of ports 1, 2 and 3 source a transition currant when they are being externally driven from 1 to 0. The transition current reaches its
maximum value when V| is approximately 2V, .
lcemax at other frequencies is given by: Active mode: Icemax = 1.43 X FREQ + 1.9: idle mode: lccmax = 0.14 X FREQ +2.31,
where FREQ is the external oscillator fraquency in MHz. Igamax is given in mA. See Figure 12.
See Figures 13 through 16 for I test conditions.
These values-apply only to Tamp = 0°C to +70°C. For Tamb = —40°C to +85°C, see table on previous page.
. Load capacitance for port 0, ALE, and PSEN = 100pF, load capacitance for all other outputs = 80pF.
. Under steady state (non-transient) conditions, o must be externally limited as follows:
Maximum |q_ per port pin: 15mA (*NOTE: This is 85°C specification.)
Maximum lo, per 8-bit port: 26mA
Maximum total I for all outputs: 67mA

If Ig exceeds the test condition, Vo may exceed the related specification. Pins are not guaranteed to sink current greater than the listed
test conditions. R

o

©oN®
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AC ELECTRICAL CHARACTERISTICS
Tamb = 0°C to +70°C or —40°C to +85°C, Vg = 5V +10%, Vgg = OV (87C52)1.2.3

24MHz CLOCK VARIABLE CLOCK

SYMBOL | FIGURE PARAMETER MIN MAX MIN MAX UNIT
Moo 5 Oscillator frequency: Speed Versions

8XCs52 E 3.5 16 MHz

8xCs2 | 35 24 MHz
fHLL 5 ALE pulse width 43 2toLc—40 ns
tavie 5 Address valid to ALE low 28 tcLe-13 ns
t Ax 5 Address hold after ALE low 21 toLe—20 ns
tiv 5 ALE tow to valid instruction in 101 oL cL-65 ns
L 5 ALE low to PSEN low 28 teLo-13 ns
tpLpH 5 PSEN pulse width 104 3toLoL—20 ns
teLiv 5 PSEN low to valid instruction in 79 3teroL—45 ns
tpxix 5 Input instruction hold after PSEN 0 0 ns
texiz 5 Input instruction float after PSEN 31 teLo~-10 ns
taviv 5 Address to valid instruction in 153 StcrcL-55 ns
tpLaz 5 PSEN low to address float 10 10 ns
Data Memory
tRLEH 6,7 RD pulse width 149 6tcLoL~100 ns
twiwH 6,7 WR pulse width 149 6te oL —100 ns
tRLDV 6,7 RD low to valid data in 118 St oL —90 ns
tRHDX 6,7 Data hold after RD 0 0 ns
trRHDZ 6.7 Data float after RD 55 2oL o -28 ns
tLov 6,7 | ALE low to valid data in 183 Bty cL-150 ns
tavov 6,7 Address to valid data in 209 Yo c—165 ns
tiwe 6,7 | ALE low to RD or WR low 74 174 3teLeL-50 3tc oL +50 ns
tavwiL 6,7 Address valid to WR low or RD low 9 4o cL-75 ns
tovwx 6,7 Data valid to WR transition 21 toLeL—20 ns
twHax 6,7 Data hold after WH 21 teLcL—20 ns
tRLAZ 6,7 RD low to address float " o ns
twHLH 6,7 RD or WR high to ALE high 21 66 tocLoL—20 tereL+25 ns
External Clock
toHex 9 High time 20 20 ns
tetex 9 Low time 20 20 ns
toLeH 9 Rise time 20 20 ns
toHeL 9 Fall time 20 20 ns
Shift Register .
txixL 8 Serial port clock cycle time 499 12tcLeL ns
tavxH 8 Output data setup to clock rising edge 283 10tg o -133 ns
txHaX 8 Output data hold after clock rising edge 3 2loLcL-80 ns
txHDX 8 Input data hold after clock rising edge 0 0 ns
txHDV 8 Clock rising edge to input data valid 283 10to o ~133 ns

NOTES:

1. Parameters are valid over operating temperature range unless otherwise specified.
2. Load capacitance for port 0, ALE, and PSEN = 100pF, load capacitance for all other outputs = 80pF.

3. Interfacing the 80C32/52 to devices with float times up to 45ns is permitted, This limited bus contention will not cause damage to Port 0
drivers.
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EXPLANATION OF THE AC SYMBOLS
Each timing symbol has five characters. The P — PSEN
first character is always ‘t' (= time). The other  Q ~ Output data

characters, depending on their positions, R - RD signal
indicate the name of a signal or the logical t - Time
status of that signal. The designations are: V - Valid
A — Address W- WH signal
C - Ciock X — No longer a valid logic level
D - Input data Z - Float
H - Logic level high Examples: tav = Time for address valid to
I = Instruction {program memory contents) ALE low.
L - Logic level low, or ALE tip = Time for ALE low to
PSEN low.
L, ™
ALE
N / \
taviL tpLPH
[ tueL

PSEN / ' teLiv \

tpxiz—»

texix l"
\
INSTR IN >%—)< AG-A7 >——C
-
PORT2 >< AD-A1S X AS-A1S
N
Figure 5. External Program Memory Read Cycle

— twHLH —™

e lWyov—— ™
—— WL — > e———tq py
%
\\ /
tLAx _| tRHDZ_

— taLpy —>
taaz trHDX —> '4-

C K
DATA IN AO~A7 FROM PCL INSTR IN
N /!

o EEE—— —_—
tavov

tavie

PORT 0 ' AO-A7
FROM Ri OR DPL

PN

— taywL ———>

PORT 2

e
\ P2.0-P2.7 OR AB-A1S5 FROM DPF X AO-A1S FROM PCH

Figure 6. External Data Memory Read Cycle
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ALE
/ \
*— twHLH
_/ u

e— t W, ———Pre———— twiwH —————»

tLLax |
tavie > tavwx >

y AD-A7
PORT 0 D__< FFOM R OR DPL DATA OUT AO-A7 FROM PCL INSTR IN

r— tayw ———>

-
PORT 2 ><\ P2.0-P2.7 OR AB-A1S FROM DPF X AO-A1S FROM PCH

twrax

Figure 7. External Data Memory Write Cycle

INSTRUCTION | ° | 1 | 2 | 3 | 4 | 5 | 8 | 7 ! 8 |

l‘—tXLXL—'I
oLock e e r

OUTPUT DATA tavxH l'_—: "‘ txHox I
o N X X XXX XX /

WRITE TO SBUF
“| txHOX
txHDV SE'rn

ALE

INPUT DATA
CLEAR RI
Figure 8. Shift Register Mode Timing
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Veoo05 - - - -
0.45V

Figure 9. External Clock Drive

Yec-os 0.2VoG+0.8 VLOADWV £ o TIMING VOH-0.1V
REFERENCE ~
VL0AD & POINTS ~a

0.45v 02Vec0.! VLOAD-0.TV VOL+0.1V

NOTE: NOTE:
AC inputs during testing are driven at Vi 0.5 for a logic “1' and 0.45V for a logic ‘0", For timing purposes, a port is nio longer fioating when a 100mV change from load
Timing measurements are made at V)4 min for a logic ‘t* and Vj|_for a logic ‘0. voltage occurs, and begins to float when a 100mV change from the loaded VO
VoL level occurs. IOHA0L 2 £.20mA.
Figure 10. AC Testing Input/Output Figure 11. Float Waveform
30 MAX ACTIVE MODE

ICCMAX = 1.43 X FREQ. + 1.9

25

z, /

4 TYP ACTIVE MODE

Icc mA 15

4
P

10

MAX IDLE MODE
e
//________ TYP IDLE MODE
 —

/
/

yd
7
—

NN

4MHz BMHz 12MHz  16MHz  20MHz
FREQ AT XTAL1

Figure 12. lcc vs. FREQ
Valid only within frequency specifications of the device under test
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Vee Vee
Icc Ilcc
vee l Vee
v Vec . RST vee
/L_
ﬁ RST PPN Po
EX - EA
(NC)—————] XTAL2 (NC)————] xTAL2 ‘
CLOCK SIGNAL ——»f XTAL1 CLOCK SIGNAL — 3 XTALY r—y
Figure 13. l¢c Test Condition, Active Mode Figure 14. lcc Test Condition, Idle Mode
All other pins are disconnected All other pins are disconnected

veg05 - - - -
0.45v

Figure 15. Clock Signal Waveform for I Tests in Active and Idle Modes
teicH = teheL = 5ns

vee
Ice
vee
RST vee
’ Po K i
- EX
(NC) XTAL2 l
» XTALY —
vss

Figure 16. lc¢ Test Condition, Power Down Mode
All other pins are disconnected. Vgg = 2V to 5.5V
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EPROM CHARACTERISTICS

The B7C52 is programmed by using a
modified Quick-Pulse Programming™
algorithm. it differs from older methods in the
value used for Vpp (programming supply
voltage) and in the width and number of the
ALE/PROG pulses.

The 87C52 contains two signature bytes that
can be read and used by an EPROM
programming system to identify the device.
The signature bytes identify the device as an
87C52 manufactured by Philips.

Table 6 shows the logic levels for reading the
signature byts, and for programming the
program memory, the encryption table, and
the security bits. The circuit configuration and
waveforms for quick-pulse programming are
shown in Figures 17 and 18. Figure 19 shows
the circuit configuration for normal program
memory verification.

Quick-Pulse Programming

The setup for microcontroller quick-pulse
programming is shown in Figure 17. Note that
the 87C52 is running with a 4 to 6MHz
oscillator. The reason the oscillator needs to
be running is that the device is executing
internal address and program data transfers.

The address of the EPROM location to be
programmed is applied to ports 1 and 2, as
shown in Figure 17. The code byte to be
programmed into that location is applied to
port 0. RST, PSEN and pins of ports 2 and 3
specified in Table 6 are held at the ‘Program
Code Data’ levels indicated in Table 6. The
ALE/PRORG is pulsed low 25 times as shown
in Figure 18.

To program the encryption table, repeat the
25 pulse programming sequence for
addresses 0 through 1FH, using the ‘Pgm
Encryption Table’ levels. Do not forget that
after the encryption table is programmed,
verification cycles will produce only encrypted
data.

To program the security bits, repeat the 25
pulse programming sequence using the ‘Pgm
Security Bit’ levels. After one security bit is
programmed, further programming of the
code memory and encryption table is
disabled. However, the other security bit can
still be programmed.

Note that the EA/Vpp pin must not be allowed
to go above the maximum specified Vpp level
for any amount of time. Even a narrow glitch
above that voltage can cause permanent
damage to the device. The Vpp source
should be well regulated and free of glitches
and overshoot.

Program Verification

If security bit 2 has not been programmed,
the on-chip program memory can be read out
for program verification. The address of the
program memory locations to be read is
applied to ports 1 and 2 as shown in

Figure 19. The other pins are held at the
‘Verify Code Data’ levels indicated in Table 6.
The contents of the address location will be
emitted on port 0. External pull-ups are
required on port 0 for this operation.

It the encryption table has been programmed,
the data presented at port 0 will be the
exclusive NOR of the program byte with one
of the encryption bytes. The user will have to
know the encryption tabie contents in order to
correctly decode the verification data. The
encryption table itself cannot be read out.

Table 6. EPROM Programming Modes

Reading the Signature Bytes

The signature bytes are read by the same

procedure as a normal verification of

locations 030H and 031H, except that P3.6

and P3.7 need to be pulled to a logic low. The

values are:

(030H) = 15H indicates manufactured by
Philips

(031H) = 97H indicates 87C52

Program/Verify Algorithms

Any algorithm in agreement with the
conditions listed in Table 6, and which
satisfies the timing specifications, is suitable.

Erasure Characteristics

Erasure of the EPROM begins to occur when
the chip is exposed to light with wavelengths
shorter than approximately 4,000 angstroms.
Since sunlight and fluorescent lighting have
wavelengths in this range, exposure to these
light sources over an extended time (about 1
week in sunlight, or 3 years in room level
fiuorescent lighting) could cause inadvertent
erasure. For this and secondary effects, it
is recommended that an opaque label be
placed over the window. For elevated
temperature or environments where solvents
are being used, apply Kapton tape Fluorglas
part number 2345-§, or equivalent.

The recommended erasure procedure is
exposure to ultraviolet light (at 2537
angstroms) to an integrated dose of at least
15W-s/cm?2. Exposing the EPROM to an
ultraviolet lamp of 12,000pW/cm? rating for
20 to 39 minutes, at a distance of about 1
inch, should be sufficient.

Erasure leaves the array in an all 1s state.

MODE RST PSEN ALEPROG | EANpp P2.7 P2.6 P3.7 P3.6
Read signature 1 0 1 1 0 0 0 0
Program code data 1 0 o* Vep 1 0 1 1
Verify code data 1 0 1 1 0 0 1 1
Pgm encryption table 1 0 o* Vpp 1 0 1 0
Pgm security bit 1 1 0 0* Vpp 1 1 1 1
Pgm security bit 2 1 0 0" Vpp 1 1 0 0
NOTES:

1. *0" = Valid low for that pin, ‘1’ = valid high for that pin.

. Vpp=12.75V £0.25V.

2
3. Ve = 5V+10% during programming and verification. :
4. *ALE/PROG receives 25 programming pulses while Vpp is held at 12.75V. Each programming putse is low for 100us (+10us) and high for a

minimum of 10us.

™Trademark phrase of Intei Corporation.
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a5V

PGM DATA

1 ——» RST EAVpp +12.75V

1 ————» P38 ALEFRDG 25 100us PULSES TO GROUND

e
———

1 —————> P37 87Cs2 PSEN j¢—— 0
———————
————

1

_E——I——-—‘ XTAL2 P2.7
oz T3 & P26
LT

XTAL1 P2.0-P2.4

0

A8-A12

Vss

Figure 17. Programming Configuration

. l|4 25 PULSES - =I|

1 10us MIN 4" |-— 100us::10—>l
[1 1

Figure 18. PROG Waveform

+5V
vee

AG-A7 X P1 PO | PGM DATA

1 ————— »{ RST EAvpp e 1

1t e————m»] P36 ALEFPRDG J¢e——— 1

t ———» pay 87C52 PSEN j¢——— 0
_-[_—"T—- XTAL2 P27 j¢&—————— 0 ENABLE

—eMHz g :E— P2g f&———— 0

—E T XTALI P2.0-P2.4 K AB-A12
vss

Figure 19. Program Verification
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EPROM PROGRAMMING AND VERIFICATION CHARACTERISTICS
Tamb = 21°C t0 +27°C, Voo = 5V210%, Vgg = OV (See Figure 20)

SYMBOL PARAMETER MIN MAX UNIT
Vep Programming supply voltage 125 13.0 v
lpp Programming supply current 50 mA
1hcLeL Oscillator frequency 4 6 MHz
tavGL Address setup to PROG low 48tc oL
toHAX Address hold after PROG 48tc oL
tovaL Data setup to PROG low 48tcL oL
taHDX Data hold atter FROG 48tcLcL
tersH P2.7 (ENABLE) high to Vpp 48tc oL
tsHaL Vep setup to PROG low 10 us
taHsL Vep hold after PROG 10 us
tGLGH PROG width 90 110 ps
tavav Address to data valid 48tc oL
teLaz ENAELE low to data valid 48tc oL
terHaz Data float after ENABLE 0 48tc oL
{GHGL PROG high to PROG low 10 1S

PROGRAMMING* VERIFICATION"
4/ N
:;.D-PL: ADDRESS ADDRESS
.0-P2. - y >
— tavav
PORT 0 DATA IN < DATA OUT —
Ne——
tovai —> taHDx
tavaL taHax
ALE/PROG a
taLer > taHGL
tsHaL taHsL
/ LOGIC 1 LOGIC 1
EANpp
LOGIC 0
teHsH teLav tenaz
P2.7
"*FOR PROGRAMMING VERIFICATION SEE FIGURE 17.
FOR VERIFICATION CONDITIONS SEE FIGURE 19,
Figure 20. EPROM Programming and Verification
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