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Philips Semiconductors

Product specification

Single-chip 8-bit microcontroller

80C552/83C552

Single-chip 8-bit microcontroller with 10-bit A/D, capture /eompare timer, high-speed outputs, PW M
PIN CONFIGURATIONS

DESCRIPTION
The BOCS52/83C552 (hereafter generically
referred to as 8BXG552) Single-Chip 8-Bit
Microcontroller is manufactured in an
advanced CMOS process and is a derivative
of the 80CG51 microcontroller family. The
8XC552 has the same instruction set as the
80C51. Three versions of the dexivative exist:
8 83C552—28k bytes mask programmable
ROM

* 80CH52—ROMIless version of the 83C5H52

¢ 87C552—8k bytes EPROM (described ina
separate chapter)

The 8XC552 contains a non-volalile 8k x 8
read-only pragram memory (83C552), a
volatile 256 x 8 read/write data memory, five
8-bit I/0 ports, one 8-bit input port, two 16-bit
timer/event counters (identical to the timers of
the 80C51), an additional 16-bit timer coupled
to capture and compare latches, a 15-source,
two-priority-level, nested interrupt structure,
an 8-input ADC, a dual DAC pulse width
modulated interface, two serial interfaces
(UART and I12C-bus), a "watchdog” timer and
on-chip oscillator and timing circuits. For
systems that require extra capability, the
8X(C552 can be expanded using standard
TTL compatible memories and logic.

In addition, the 8XC552 has two software
selectable medes of power reduction—idle
mode and power-down mode. The idle mode
freezes the CPU while allowing the RAM,
timers, seral ports, and intermupt system to
continue functioning. The power-down mode
saves the RAM contents but freezes the
oscillator, causing all other chip functions to
be inoperative.

The device also functions as an arithmetic
processor having facilities for both binary and
BCD arithmetic plus bit-handling capabilities.
The instruction set consists of over 100
instructions: 49 one-byte, 45 two-byte, and
17 three-byte. With a 16MHz (24MHz)
crystal, 58% of the instructions are executed
in 0.75us (0.5us) and 40% in 1.5us (1ps).
Multiply and divide instructions require 3us
(2ns).
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FEATURES

80CH1 central processing unit
8k x 8 ROM expandable externally to 64k
bytes

An additional 16-bit timer/counter coupled
to four capture registers and three compare
registers

Two standard 16-bit timer/counters

256 x 8 RAM, expandable extemally to 64k
bytes

Capable of preducing eight synchronized,
timed outputs

A 10-bit ADC with eight multiplexed analog
inputs

Two 8-bit resolution, pulse width
modulation outputs

Five 8-bit /0 ports plus one 8-bit input port
shared with analog inputs

I2C-bus serial /0 port with byte criented
master and slave functions

Full-duplex UART compatible with the
standard 80C51

On-chip watchdog timer

Three speed ranges:

- 1.21o0 16MHz

- 1.2 to 24MHz (ROM, ROMIless only)

- 1.2 to 30MHz {(ROM, ROMIess only)

Three cperating ambient temperature

ranges:

- PCB83C552-5: 0°C to +70°C

- PCF83C552-5: 40°C to +85°C
(XTAL frequency max. 24 MHz)

- PCAB3CHE52-5: —40°C to +125°C
(XTAL frequency max. 16 MHz)

CERAMIC

*DO NOT GONNECGT

PLASTIC

QUAD FLAT
PACK

AND
PLASTIC
LEADED CHIP
CARRIER
E‘
[27] [43]
Pin Function Pin Function
1 P6.0/ADCO 35  XTALt
2 Vop 36 Vgg
3 STADC 37 Vsg
4 PWMO 38 NC*
5  PWUT 39 P2.0/A0S
5 TW 40 P2.1/A09
7  P40/CMSRo 41 P2 2/A10
8 P41/CM3R1 42 P2 3/AN11
9 P4 2/CMSR2 43 Pz 4/A12
10 P4 3/CMSR3 44 P2 5/A13
1 P4 4/CM3SR4 45 P2 6/A14
12 P45/CMSRS 468 P2 .7/A15
13 P4 BCMTO 47 FSEN
14 PAT7/CMTH 48 ALE
15 RST 49  EA
16 P1.0/CT0l 50 PO.7/AD7
17 P1ACTHI 51 PO.6/ADB
18 P1.2/CT2] 52  P0.5/AD5
19 P1.3/CT3I 53  PO.4/AD4
20 P1472 54  P0.3/AD3
21 P1.5/RT2 55 PQ.2/AD2
22 P18/SCL 56  PO.1/ADA
23 P17/5DA 57  P0O.0/ADO
24 P3.0/RxD 58  Avrel—
25 P3.1/TxD 58 Avrel+
26  P32/NTQ 60  AVgag
27 P33MNTT 61 AVYpp
28 P3.4/TQ 62 Ps.7/ADCY
29 P35/T1 63 P5 6/ADCE
30 P3 BANR 54 P5.5/ADCS
31 P3 7/RD 65  P5.4/ADC4
32 NC* 66  P5.3/ADC3
33 NC* 67 P5.2/ADC2
34 XTAL2 68  P5.1/ADC1
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80C552/83C552

PLASTIC QUAD FLAT PACK

PIN FUNCTIONS

LOGIC SYMBOL

Pin
41
42
43
44
45
48
47
48
48
50
51
52
53
54
55
56
57
68
58
60
61
62

63
64
G5
i3]
67
68
58
70
71
72
73
74
75
78
77
78
78
80

Pin Funetion
1 P4 1/CM3R1
2 P4 2/CM3R2
3 NG*
4 P43/CMSR3
5 P4 4/CM3R4
5 P45/CMSRS
7 PAB/CMTO
8  P47/CMTI
2] RST
10 P1.0/GTOl
1 P1.1/CT1I
12 P12/CT2|
13 P13/CT3|
14 P14/72
15 P15/RT2
18 P18/8CL
17 P1.7/3DA
18 P3.0/RxD
18 P3.1/TxD
20 P32/NTQ
21 NG*
22 NC*
23 P33/NTT
24 P34/To
25 P35/T1
26  P38WR
27 P37RD
28 NC*
28  NC*
30 NCT
31 XTAL2
32 XTAU
33 IC
34 Vgg
35  Vgg
35  Vgg
37 NCT
38 P2 .0/A08
38 P2.1/A09
40 P2 2/A10
* DO NOT CONNECT
IC = internally connected (do not use)

Function
P2 3/A11
P2.4/A12
NC*

NC*

P2 5/A13
P2.6/A14
P2.7/A15
PSEN
ALE

EA
PO.7IADT
PO.6/ADB
P0.5/ADS
PO.4/AD4
P0.3/AD3
PO.2/IAD2
PO1/AD1
P0O.0/ADO
Avret—
Avrel+
AVgg

NC*
ANpp
P5.7/ADCT
P5.6fADCH
P5.5/ADCSH
P5.4/ADC4
P5.3/ADC3
P5.2fADC2
P5.1/ADCH
P5.0/ADCO
VoD

le3

STADC
PWHO
PWRT
EW

NC*

NC*
P4.0/CMSR0

Avrel—- —»
STADG —»
PWND «—
PWNT «—

ADCO-7

L,

PORT B

T

CMSR0-5
~
-

CMTo *—
CMT1 *—

RST
EW —>

-
.
o LOW ORDER
= ADDRESS AND
S > DATA BUS
o
-——p
-«
«— cTol
<« cT1|
«— CT2l
L «— GT3|
L T2
o €— RT2
<« 5CL
<«—» SCA
—»
—>
8> HiGHORDER
L b= >~ ADDRESS AND
o> DATABUS
—
—»
—

| e— ™7

<— RxD/DATA
— » TXD/CLOCK
© «— TNTO

O «— To
«— T1
—» WRH
—» R0
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Product specification

Single-chip 8-bit microcontroller 80C552/83C552
ORDERING INFORMATION
PHILIPS
PART MARKING DRAWING TEMPERATURE °C FREQ
ROMless ROM ROMless ROM NUMBER AND PACKAGE MHz
PCBBOCES2 5 16WP | PCBE3CES2 5WP/xxx | S80CES2 4A68 | Seacsszaaes | soTiees | 0o +70. P'g?iﬁ;eaded Chip 16
PCBBOCES2-5-16H | PCBB3CES2-5H/xxx | SBOCHE2-4B | S83CH52-4B | SOT318-2 | 0 1o 470, Plastic Quad Flat Pack | 16
PCF80C552-5-16WP | PCFa3Cs52-5WP/xxx | S80C552-5A68 | Saacsso-5ae8 | soTiges | 4010 +85, FQZfﬂgrLeaded Chip | 4g
PCF80C552-5-16H | PCF8acsse-5Hxxx | 880C552-58 | seacsse-sB | soTatse | 40l +85, E':‘(f&ic Quad Flat 16
PCAB0CE52-5-16WP | PCAS3CE52-5WPxxx | S80C552-6A68 | S8acss2-6aas | soT1gag | 400 +125, gﬁ‘rﬂg Leaded Chip | 4
PCAB0CE52-5-16H | PCABICES2-5Hixxx | 880C552-6B | S83csse6B | soTsier | —40fe ”25'5£i“0 Quad Flat | 4¢
PCBBOCE52-5-24WP | PCBRICES2-5WP/xxx | S80C552-AA68 | S83Cs52-AM68 | SOT1883 | (0 +/0. P'gsatiﬁ;eaded Chip 24
PCBBOCS52-5-24H | PCB83C552-5Hxxx | SBOCH52-AB | SB3C552-AB | SOT318-2 | 0 to +70, Plastic Quad Flat Pack | 24
PCF80CE52-5 24WP | PCF83C552 5WP/xxx | S80C552-BA6S | S83css2-BAss | soTiges | 40 °+85, %2?22}93‘19(’ Chip 54
PCFBOCES2-5-24H | PCFR3CHES2-EHxxx | SBOCES2-BE | S83Cs52-BB | soT31se | —4010+85, Ef;fc Quad Flat 24
PCBBOCS52-5-30WP | PCBB3CES2-5WP/xxx | $80C552-CA68 | sascsso-caes | soTiess | Ot +70. P'gsatiﬁ;eaded Chip | 39
PCBB0CS52-530H | PCB83CE52-5Hxx | SB0CS52-CB | S83C552-CB | SOT318-2 | 0 o +70, Plastic Quad Flat Pack | 30
NOTE:
1. xxx denotes the ROM code number.
1996 Aug 06 4
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DRAWING TEMPERATURE °C FREQ
EFROM NUMBER AND PACK AGE MHz
s87Cs52 4A68 | SOT18g3 | 010 +70. Plasiic Leaded Chip 16
Carier
se7css2aKes | 1473a | 0t0+70, CevamicLeaded Chip | yq
Carrier w/Window
S587C552-4BA S0OT318-2 | 0to +70, Plastic Quad Flat Pack 16
3870552-5088 | SOT188-3 —40 to 485, Plastic Leaded Chip 16
Canier
—40 to +85, Ceramic Leaded
S87C552-5K68 1473A Chip Carrier wWindow 16
Se7Cs525BA | SOTa1gz [ 1010 +85 Plastc QuadFlal 14
1996 Aug 06 5
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BLOCK DIAGRAM
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[0 ] ALTERNATE FUNCTION OF PORT 0 ALTERNATE FUNGTION OF PORT 3
[1 ] ALTERNATE FUNCTION ©F PORT 1 ALTERNATE FUNCTION OF PORT 4

ALTERNATE FUNGTION OF PORT 2 ALTERNATE FUNGCTION OF PORT 5
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PIN DESCRIPTION

PIN NO.
MNEMONIC PLCC QFP TYPE NAME AND FUNCTION

Voo 2 72 | Digital Power Supply: +5V power supply pin during normal operation, idle and
power-down mode.

STADC 3 74 Start ADC Operation: Input starting analeg to digital conversion (ADC operation can also
be started by software). This pin must not float.

PWWMO 4 75 O Pulse Width Modulation: QOulput 0.

PWMT 5 76 O |Pulse Width Modulation: Output 1.

W 6 77 | Enable Watchdog Timer: Enable for T3 watchdog timer and disable power-down mode.
This pin must not float.

P0.0-P0O.7 57-50 58-51 /O | Port0: Port 0 is an 8-bit open-drain bidirectional IO port. Port O 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 extemal program and data memory. In
this application it uses strong internal pull-ups when emitting 1s.

P1.0-P1.7 16-23 10-17 I/0 - | Port1: 8-bit 14O port. Alternate functions include:

16-21 10-15 /O | {P1.0-P1.5): Quasi-bidirectional port pins.
22-23 16-17 1/0 - | {P1.6, P1.7): Open drain port pins.
16-19 10-13 | CT0I-C T3l (P1.0-P1.3): Capture timer input signals for timer T2.
20 14 | T2 (P1.4): T2 eventinput.
21 15 | RT2 (P1.5): T2 timer reset signal. Rising edde friggered.
22 16 /O $CL (P1.6): Serial port clock line [2C-bus.
23 17 /O SDA (P1.7): Sexial port data line 12C-bus.
Port 1 is also used to input the lower order address byte during EPROM programming and
verification. AOis on P1.0, etc.
P2.0-P2.7 39-46 38-42, 11O Port 2: 8-bit quasi-bidirectional 10 port.
45-47 Altemate function: High-order address byte for extemal memory (A08-A15).
P3.0-P3.7 24-3 18-20, 11O Port 3: 8-bit quasi-bidirectional I/0 port. Alternate functions include:
23-27
24 18 RxD(P3.0): Serial input port.
25 19 TxD (P3.1): Serial output port.
26 20 INTO (P3.2): Extemal interrupt.
27 23 INT1 (P3.3): External interrupt.
28 24 To (P3.4): Timer 0 external input.
29 25 T1 (P3.5): Timer 1 external input.
30 26 WR (P3.6): External data memory write strobe.
31 27 RD (P3.7): External data memory read strobe.
P4.0-P4.7 7-14 80,1-2 11O Port 4: 8-bit quasi-bidirectional 10 port. Alternate functions include:
4-8
712 80,1-2 O CMSR0-CMSRS5 (P4.0-P4.5): Timer 12 compare and set/veset outputs on a match with
4-6 timer T2.
13,14 7,8 O CMTO, CMT1 (P4.6, P4.7): Timer T2 compare and toggle outputs on a match with timer T2.
P5.0-P5.7 68-62, 71-64, | Port5: 8-bit input port.
1 ADCO0-ADC7 (P5.0-P5.7): Alternate function: Eight input channels to ADC.

RST 15 9 I/0 | Reset: Input to reset the 8XC552. It also provides a reset pulse as output when timer T3
overflows.

XTALA 35 32 Crystal Input 1: Input to the inverting amplifier that forms the oscillator, and input to the
internal clock generator. Receives the external clock signal when an extemal oscillator is
used.

XTALZ? 34 31 O Crystal Input 2: Output of the inverting amplifier that forms the oscillator. Left open-circuit
when an external clock is used.

1996 Aug 06 7
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80C552/83C552

PIN DESCRIPTION (Continued)

PIN NO.
MNEMONIC PLCC QFP TYPE NAME AND FUNCTION

Vgg 36,37 34-36 | Two Digital ground pins.

PSEN 47 48 O Program Store Enable: Active-low read strobe o external program memoary.

ALE 48 49 O Address Latch Enable: Laiches the low byte of the address during accesses to extemal
memory. It is activated every six oscillator periods. During an extermnal data memory
access, one ALE pulse is skipped. ALE can drive up to eight LS TTL inputs and handles
CMOS inputs without an extemal pull-up.

EA 49 50 External Access: When EA is held at TTL level high, the GPU executes out of the intemal
program ROM provided the program counter is less than 8192, When EAis held at TTL
low level, the CPU executes out of external program memory. EA is not allowed to float.

AVREF 58 59 | Analog to Digital Conversion Reference Resistor: Low-end.

AVREF, 59 60 | Analog to Digital Conversion Reference Resistor: High-end.

AVgg 60 61 | Analog Ground

AVpp 61 63 | Analog Power Supply

NOTE:

1. Toavoid "atch-up” effect at power-on, the voltage on any pin at any time must not be higher or lower than Vpp + 0.5V or Vgg — 0.5V,

respectively.

OSCILLATOR

CHARACTERISTICS

XTAL1 and XTALZ are the input and output,
raspectively, of an inverting amplifier. The
pins can be configured for use as an on-chip
oscillator, as shown in the logic symbol,
page 3.

To drive the device from an extemal clock
source, XTAL1 should be driven while XTALZ2
is left unconnected. There are no
requirements on the duty cycle of the
extemal clock signal, because the input to
the intemal 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 cbserved.

RESET

A resetis accomplished by holding the RST
pin high for at least two machine cycles (24
oscillator pericds), while the oscillator is
running. To insure a good power-on reset, the
RST pin must be high long encugh to allow
the oscillator time to start up (nommally a few
milliseconds) plus two machine cycles. At
power-on, the voltage on Vpp and RST must
come up at the same time for a proper
start-up.

IDLE MODE

In the idle mode, the CPU puts itself to sleep
while some of the on-chip peripherals stay
active. The instruction to invoke the idle
maode is the last instruction executed in the
nomal operating mode before the idle mode
is activated. The GPU contents, the on-chip
RAM, and all of the special function registers

Table 1. External Pin Status During ldle and Power-Down Modes

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.

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 mades are
in the special function register PCON. Table 1
shows the state of the /O ports during low
cuwent operating modes.

PROGRAM - PWMO/
MODE MEMORY ALE PSEN PORTO PORT 1 PORT 2 PORT 3 PORT 4 PWM1
Idle Internal 1 1 Data Data Data Data Data 1
Idle Extemal 1 1 Float Data Address Data Data 1
Power-down Internal 0 0 Data Data Data Data Data 1
Power-down Extemal 0 0 Float Data Data Data Data 1
1996 Aug 06 8
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Serial Control Register (S1CON) - See Table 2

S1CON (DBH} ‘ CRZ‘EN.‘H‘ 5TA ‘ 5TO ‘ Sl ‘ AA ‘ CR1 ‘ CRO‘

Bits CR0, CR1 and CR2 determine the serial clock frequency thatis generated in the master mode of operation.

Table 2. Serial Clock Rates

BIT FREQUENCY (kHz) AT fos¢
cR2 | cR1 | cRo EMHz 12MHz 16MHz 24MHz2 30MHz2 tgsc DIVIDED BY
0 0 0 23 47 62.5 94 17 1 256
0 0 1 27 54 71 107 1 134 1 224
0 1 0 31 63 83.3 125 1 156 1 192
0 1 1 37 75 100 150 1 188 1 160
1 0 0 6.25 125 17 25 31 960
1 0 1 50 100 133 1 200 1 250 1 120
1 1 0 100 200 267 1 400 1 500 1 60
1 1 1 024 <625 |049<625 |065<556 |098<50.0 [1.22<52.1 96 x (256 — {reload value Timer 1))
0« 255 0 <254 0 <253 0 <251 0 < 250 reload value Timer 1 in Mode 2.
NOTES:

1. These frequencies exceed the upper limit of 100kHz of the 12C-bus specification and cannot be used in an 12C-bus application.
2. Atfosc = 2AMHz/ 30MHz the maximum 12C bus rate of 100kHz cannot be realized due to the fixed divider rates.

ABSOLUTE MAXIMUM RATINGS1 2.3

PARAMETER RATING UNIT
Storage temperature range —65 to +150 °C
Voltage on any other pin to Vgg —0.5t0+6.5 A
Input, output DC current on any single /O pin 5.0 mA
Power dissipation 1.0 w
(based on package heat transfer limitations, not device power consumption)

NOTES:

1. Stresses above those listed under Absclute 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 seclion
of this specification is not implied.

2. This product includes circuitry specifically designed for the protection of its intemal 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 Vgg unless otherwise

noted.

DEVICE SPECIFICATIONS

SUPPLY VOLTAGE (V) | FREQUENGY (MHz)
TYPE MIN MAX MIN MAX TEMPERATURE RANGE (°C)
PCB83(0)C552-5-16 4.0 6.0 12 18 0 to +70
PCF83(0)C552-5-16 4.0 6.0 1.2 16 4010 +85
PCA83(0)C552-5-16 45 55 1.2 18 —40 to +125
PCB83(0)C552-5-24 45 55 1.2 24 0 to +70
PCF83(0)C552-5-24 45 55 12 24 —40 1o +85
PCBa3(0)C552-5-30 45 55 1.2 30 0 lo +70

1996 Aug 06
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DC ELECTRICAL CHARACTERISTICS
Vgs, AVgg =0V
TEST LIMITS
SYMBOL |PARAMETER CONDITIONS MIN MAX UNIT
Ion Supply current operating: See notes 1 and 2
PCB8XCH52-5-16 fosc = 16MHz 45 mA
PCF8XC5h52-5-16 fosc = 16MHz 45 mA
PCABXCH52-5-16 fosg = 16MHz 40 mA
PCB8XC552-5-24 fosc = 24MHz 55 mA
PCF8XC5H52-5-24 fosg = 24MHz 55 mA
PCB8XC552-5-30 fosc = 30MHz 68 mA
o Idle mode: See notes 1 and 3
PCB8XC552-5-16 fosg = 16MHz 10 mA
PCF8XC5h52-5-16 fosc = 16MHz 10 mA
PCA8XC552-5-16 fosc = 16MHz 9 mA
PCB8XC552-5-24 fosc = 24MHz 12.5 mA
POF8XC552-5-24 fosg = 24MHz 12.5 mA
PCBBXC552-5-30 fosc = 30MHz 15 mA
lpo Power-down current: Seenotes 1 and 4;
2V < VPD < VDD max
PCB8XC552 50 pA
PCF8XC5H52 50 pA
PCABXCS52 150 pA
Inputs
ViL Input low voltage, except EA, P1.6, P1.7 —0.5 0.2Vpp—0.1 v
Vi1 Input low voltage to EA 05 0.2¥pp—0.3 '
Ve Input low valtage to P1.6/SCL, P1.7/SDA5 —05 0.3Vpp \
ViH Input high voltage, except XTAL1, RST, P1.6/SCL, P1.7/SDA 0.2Vpp+0.9 | Vppt0.5 v
Vb1 Input high voltage, XTAL1, RST 0.7Vpp Vpop+0.5 \
Vibe Input high voltage, P1.6/SCL, P1.7/SDA> 0.7Vphn 6.0 v
I Logical 0 input current, ports 1, 2, 3, 4, except P1.6, P1.7 Vin = 045V —50 pA
L Logical 1-to-0 transition current, ports 1, 2, 3, 4, except P1.6, P1.7 See note 6 —650 wA
£y 4 Input leakage current, port 0, EA, STADC, EW 0.45V < V| < Vpp 10 pA
oV <V|i<BVY
L Input leakage cument, P1.6/SCL, P1.7/SDA 0V < Vpp < 5.5V 10 pA
tl s Input leakage cumwent, port 5 045V < V< Vpp 1 wA
Outputs
VoL Output low voltage, ports 1, 2, 3, 4, except P1.6, P1.7 loL = 1.6mA7 0.45 A
Vo1 Qutput low voltage, port 0, ALE, PSEN, PWMO, PWWMT loL = 3.2mA7 0.45 v
VolLz Output low voltage, P1.6/SCL, P1.7/SDA loL = 3.0mA7 0.4 v
Vou Output high voltage, ports 1, 2, 3, 4, except P1.6/SCL, P1.7/SDA Vop =5V +10%
_IOH = GOLI.A 24 v
—loy = 25uA 0.75Vpp v
—loy = 10nA 0.9Vpp \'i

1996 Aug 06
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Single-chip 8-bit microcontroller 80C552/83C552
DC ELECTRICAL CHARACTERISTICS (Continued)
TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Outputs (Continued)
VoH1 Output high voltage (port 0 in extemal bus mode, ALE, Vpp =5V +10%
PSEN, PWM0, PWMT)2 —loy = 400pA 24 v
—lon = 150pA 0.75Vnp \
—loy = 40pA 0.9Vpp \'
Vonz Output high voltage (RST) —loy = 400pA 24 v
—loH = 120pA 0.8Vpp \
RpsT Intemal reset pull-down resistor 50 150 kQ
Cio Pin capacitance Test freq = 1MHz, 10 pF
Tamb = 25°C
Analog Inputs
AVpp Analog supply voltage:
PCBBXCH52-5-16 AVpp = Vppt0.2V 4.0 6.0 v
PCF8XC552-5-16 AVpp = Vppt0.2V 4.0 6.0 v
PCABXCHL2-5-16 AVpp = Vppt0.2V 45 55 v
PCB8XCH52-5-24 AVpp = Vppt0.2V 45 55 v
PCF8XCh52-5-24 AVpp = Vppt0.2V 4.5 55 v
PCBBXC552-5-30 AVpp = Vppt0.2v 45 55 v
Alpp Analog supply cument: operating: (16MHz) Port 5 = 0 to AVpp 1.2 mA
Analog supply current: operating: (24MHz, 30MHz) Port & = 0 to AVpp 1.0 mA
Alp Idle mode:
PCB8XCH52-5-16 50 nA
PCF8XC5h52-5-16 50 pA
PCABXC552-5-16 100 pA
PCB8XC552-5-24 50 pnA
PCF8XGH52-5-24 50 nA
PCBBXC552-5-30 50 pA
Alpp Power-down mode: 2V < AVpp < AVpp max
PCB8XC552 50 pA
PCF8XCo52 50 pA
PCA8BXC552 100 pA
AV Analog input voltage AVgg0.2 | AVpp+0.2 v
AVREF Reference voltage:
AVREF AVge0.2 \4
AVREE, AVpp+0.2 \4
RRrer Resistance between AVRer, and AVRer_ 10 50 k(2
Cia Analog input capacitance 15 pF
taps Sampling time Btcy us
tanc Conversion time (including sampling time) H0tcy us
DlLg Differential non-linearity 10, 11,12 +1 LSB
ILe Integral non-linearity19: 13 2 LSB
08, Offset eror10, 14 2 LSB
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DC ELECTRICAL CHARACTERISTICS (Continued)

TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Analog Inputs (continued)
Ge Gain emor10, 15 +0.4 Yo
Ag Absolute voltage eror!0, 16 +3 LSB
McTe Channel to channel matching 1 LSB
Cy Crosstalk between inputs of port 517 0—100kHz —80 dB

NOTES FOR DC ELECTRICAL CHARACTERISTICS:

1. See Figures 10 through 15 for Ipp test conditions.

2. The operating supply cument is measured with all output pins disconnected; XTAL1 driven with t, = f; = 10ns; V)| = Vgg + 0.5V,

ViH = Vpop — 0.5V, XTALZ not connected; EA = RST = Port 0 = EW = Vpp; STADGC = Vgs.

3. The idle mode supply current is measured with all output pins disconnected; XTAL1 driven with t, = f = 10ns; V) = Vgg + 0.5V,
V4 = Vop — 0.5V; XTALZ not connected; Port 0 = TW = Vpp; EA = RST = STADC = Vgs.

4. The power-down cument is measured with all output pins disconnected; XTAL2 not connected; Port 0 = FW = Vpp;

EA = RST = STADC = XTAL1 = Vss.

5. The input threshold voltage of P1.6 and P1.7 (SIO1) meets the 12C specification, so an input voltage below 1.5V will be recognized as a logic
0 while an input voltage above 3.0V will be recognized as alogic 1.

6. Pins of ports 1 (except P1.6, P1.7), 2, 3, and 4 source a transition current when they are being extemally driven from 1 to 0. The transition
current reaches its maximum value when V) is approximately 2V.

7. Capacitive loading on ports 0 and 2 may cause spurious noise to be superimposed on the Vg 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. | can exceed these conditions provided that no
single cutput sinks more than 5mA and no more than two outputs exceed the test conditions.

8. Capadilive loading on ports 0 and 2 may cause the Vo on ALE and PSEN te momentarily fall below the 0.9Vpp specificalion when the
address bits are stabilizing.

9. The fellowing condition must not be exceeded: Vpp — 0.2V < AVpp < Vpp + 0.2V.

10. Conditions: AVRer_ = 0V; AVpp = 5.0V, AVREF, (80()552 83C552) = 5.12V. ADC is monoctonic with no missing codes. Measurement by
continuous conversion of AVyy = —20mV te 5.12V in steps of 0.5mV.

11. The differential non-linearity (DL,) is the difference between the actual step width and the ideal step width. (See Figure 1.)

12. The ADC is monotonic; there are no missing codes.

13. The integral non-linearity (IL.) is the peak difference between the center of the steps of the actual and the ideal transfer curve after
appropriate adjustment of gain and offset emor. (See Figure 1.)

14. The offset error (OS5} is the absoclute difference between the straight line which fits the actual transfer curve (after removing gain error), and
a straight line which fits the ideal transfer curve. (See Figure 1.)

15. The gain error (G,) is the relative difference in percent between the siraight line fitting the actual transfer curve (after remaoving offset error),
and the straight line which fits the ideal transfer curve. Gain error is constant at every point on the transfer curve. (See Figure 1.)

16. The absolute voltage emor (A) is the maximum difference between the center of the steps of the actual transfer curve of the non-calibrated
ADC and the ideal transfer curve.

17. This should be considered when both analog and digital signals are simultanecusly input to port 5.
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Offset
error

0Se

{1) Example of an actual transfer curve

{2) Theideal transfer curve

{3} Difterential non-linearity (DLg).

{4} Integral non-linearity (ILg).

{5) Center of a step of the actual transter curve.
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Figure 1. ADC Conversion Characteristic
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AC ELECTRICAL CHARACTERISTICS!: 2
16 MHz version

16MHz CLOCK YARIABLE CLOCK
SYMBOL | FIGURE PARAMETER MIN MAX MIN MAX UNIT
1/tcLoL 2 Oscillator frequency 1.2 16 MHz
b 2 ALE pulse width 85 2oL o 40 ns
taviL 2 Address valid to ALE low 8 tcLcL—55 ns
i ax 2 Address hold after ALE low 28 tor o35 ns
ty 2 ALE low to valid instruction in 150 4tc o —100 ns
b pL 2 ALE low to PSEN low 23 e oL 40 ns
tpLpH 2 PSEN pulse width 143 BteLcL—45 ns
tpL v 2 PSEN low to valid instruction in 83 3lcLcL—105 ns
tpyix 2 Input instruction hold after PSEN 0 0 ns
tpxiz 2 Input instruction fleat after PSEN 38 Lol —26 ns
taviv 2 Address to valid instruction in 208 StgLo —105 ns
tpLAZ ? PSEN low to address float 10 10 ns
Data Memory
tRLRH 3 RD pulse width 275 Ble o —100 ns
hwLwH 4 WR pulse width 275 Ble 100 ns
tri Dy 3 RD low to valid data in 148 ble o —165 ns
tRHDX 3 Data hold after RD 0 0 ns
trHDZ 3 Data flcat after RD 55 2l g —70 ns
Loy 3 ALE low to valid data in 350 8t o 180 ns
tavDy 3 Address to valid data in 398 SteLoL—165 ns
b rwi 3,4 ALE low to RD or WR low 138 238 3t 50 3l L +50 ns
tavL 3,4 Address valid to WR low or RD low 120 4t 130 ns
ovwx 4 Data valid o WR transition 3 tor o 60 ns
tow 4 Data before WR 288 7toL e —150 ns
twHOx 4 Dala hold after WR 13 toLcL—50 ns
tpi Az 3 RD low to address float 0 0 ns
bwHLH 3,4 RD or WR high to ALE high 23 103 toLoL—40 toLoL+40 ns
External Clock
tchex 5 High time# 20 20 ns
toLex 5 Low time* 20 20 ns
toLon 5 Rise time? 20 20 ns
tcHeL 5 Fall time* 20 20 ns
Serial Timing - Shift Register Mode? (Test Conditions: Tymp = 0°C o +70°C; Vgg = 0V, Load Capacitance = 80pF)
%1 3] Serial port clock cycle time 0.75 12tciol ps
fovxH 6 Qutput data setup to clock rising edge 492 10t o 133 ns
txHax 6 Cutput data hold after clock rising edge 8 2tor o —117 ns
tyHDX 6 Input data hold after clock rising edge 0 0 ns
tyHDv 3] Clock rising edge to input data valid 492 10t ¢ 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. tci oL = 1/fosc = one oscillator clock period.
tcLeL = 83.3ns at foge = 12MHz.
tCLCL =B2.5ns at fOSC = 16MHz.
4. These values are characterized but not 100% production tested.
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AC ELECTRICAL CHARACTERISTICS (Continued)!- 2

24/30 MHz version

24MHz CLOCK | 30MHz CLOCK VARIABLE CLOCK

SYMBOL | FIGURE PARAMETER MIN MAX MIN MAX MIN MAX UNIT
1itcLoL 2 Ogscillator frequency 1.2 24 MHz
tHLL 2 ALE pulse width 43 27 2teLc 40 ns
taviL 2 Address valid to ALE low 17 toLeL—25 ns
tLLax 2 Address hold after ALE low 17 tcLoL—25 ns
tv 2 ALE low to valid instruction in 102 68 4tc oL —65 ns
b pL 2 ALE low to PSEN low 17 8 tcLcL—25 ns
tpLpH 2 PSEN pulse width 80 55 Bte oL —45 ns
tpL v 2 PSEN low to valid instruction in 65 40 3leL o —60 ns
tpyix 2 Input instruction hold after PSEN 0 0 0 ns
tpx|7 2 Input instruction float after PSEN 17 8 el L —25 ns
taviv 2 Address to valid instruction in 128 a7 bl —80 ns
tpL A7 2 PSEN low to address float 10 10 10 ns
Data Memory
tRLRH 3 TRD pulse width 150 100 6tp o —100 ns
hwiwH 4 WR pulse width 150 100 Blc o —100 ns
tRrLDV 3 RD low to valid data in 118 77 SteLcl—90 ns
tRHDX 3 Data hold after RD 0 0 0 ns
trHDZ 3 Data float after RD 55 39 2toLcL—28 ns
tpy 3 ALE low to valid data in 183 117 8tcL o —150 ns
tavDy 3 Address to valid data in 210 135 tcLe —165 ns
twL 3,4 ALE low to RD or WR low I 175 50 150 3tcL 50 3toLcL+50 ns
LavwL 3,4 Address valid to WR low or RD low 92 58 gLl —75 ns
tovwx 4 Data valid to WR transition 12 3 tcLel —30 ns
tow 4 Data before WR 162 103 TtcLe —130 ns
hwHax 4 Data hold after WR 17 8 teLoL—25 ns
tpL A7 3 RD low to address float 0 0 0 ns
hWHLH 3,4 RD or WR high to ALE high 17 67 8 58 tcLoL—25 tcLoL+25 ns
External Clock
tenex 5 High time3 17 15 17 ns
el cx 5 Low time3 17 15 17 ns
toLeH 5 Rise time3 3 20 ns
el 5 Fall time® 3 20 ns
Serial Timing - Shift Register Mode® (Test Condilions: Tamp = 0°C to +70°C; Vgg = 0V, Load Capacitance = 80pF)
by %1 6 Serial port clock cycle time 0.5 04 120 oL us
tovxH 6 Quiput data setup to clock rising edge 283 200 10tc o —133 ns
txHox 3] Output data hold after clock rising edge 23 6.6 2teL e 60 ns
tyHDx 6 Input data hold after clock rising edge 0 0 0 ns
tyHpyv & Clock rising edge to input data valid 283 200 10t 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 cutputs = 80pF.

3. These values are characterized but not 100% production tested.

4. toLoL = fosc = one oscillator clock period.

toroL = 41.7ns at fpge = 24MHz.
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AC ELECTRICAL CHARACTERISTICS (Continued)

SYMBOL PARAMETER INPUT OUTPUT
12C Interface (Refer to Figure 9)

Hp.sTA START condition hold time 214 ool > 4.0ps 1
WLow SGL low time 2161t oL > 4.7ps 1
tHigH SCL high time z14to oL > 4.0ps !
ke SCL rise time < 1us -2

tre SCL fall time < 0.3us <0.3ps 3
tsu:pATA Data set-up time z 250ns » 20 toLcL —trD
tsu.paT? SDA set-up time (before rep. START cond.) = 250ns >1ps 1
lsu.pAT3 SDA set-up time (before STOP cond.) z 250ns > 8o oL
tHD.DAT Data hold time z Ons >8icLcL —tre
lsy.sTA Repeated START set-up time z14 to oL >4.7us 1
lsu.sTO STOP condition set-up time z14 to oL > 4.0us 1
tsuE Bus free time =214 tcicl > 4. 78 1
trp SDA rise fime < 1ps -2

ko SDA fall ime < 0.3us <0.3us3

NOTES:
. At 100 kbit/s. At other bit rates this value is inversely proportional to the bit-rate of 100 kbit/s.
2. Determined by the extemal bus-line capacitance and the extemal bus-line pull-resistor, this must be < 1ps.
3. Spikes on the SDA and SCL lines with a duration of less than 3 tg) ¢ will be filtered out. Maximum capacitance on bus-lines SDA and
SCL = 400pF.
4. to1cL = 1/fpse = one osdillator clock period at pin XTAL1. For 62ns, 42ns, 33.3ns < ig) ¢ < 285ns (16MHz, 24MHz, 30MHz > fogc >
1.2MHz) the 8101 interface meets the 12C-bus specification for bit-rates up to 100 kbit/s.
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EXPLANATION OF THE AC SYMBOLS

Each timing symbol has five characters. The Q — Cutput data

first character is always ‘t' (= time). The other R — RD signal

characters, depending on their positions, t — Time

indicate the name of a signal or the logical V — Valid

status of that signal. The designations are: W — WR signal

A — Address X — No longer a valid logic level

C — Clock Z — Float

D — Input data Examples: tay | = Time for address valid to
H — Lodgic level high ALFE low.

| — Instruction {program memory contents) ti L pL = Time for ALE low to
L — Logiclevel low, or ALE PSEN low.

P — PSEN

v e
e
PSEN / \ \
t i ax
/
PORT 0 N AO-A7 INSTR IN AO-A7
« taviv >
"4
PORT 2 >( AB-A1S >< AB-A15
™

Figure 2. External Program Memory Read Cycle

ALE
™y

— bwHLH —>

= Loy »

WL —>————tglpy —— >

N /|
b ax - tRHDZ,-__
ta > *— tRipv —™
JRLaz, tRHDX —> ‘&
AO-AT ¢ N
PORT O :>—< FROM RIBR DAL (\ DATA IN ,)< AO-AT FROM PGL >—@
' tAVWL — |
b tavov >
PORT 4
2 >< P2.0-P2.7 OR AB-A15 FROM DPH >< AS-A15 FROM PCH
N

Figure 3. External Data Memory Read Cycle
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ALE
™

< by —>

=/ N

T fw o i wH »
WR \ v
N /|
tavi [ A > tavw > twHax
* tow
PORT 0 g A0-A7 Y
\FROM RI OR DPL X DATA OUT AO-A7 FROM PCL INSTR IN
- Lavwi >
"4
PORT 2 >< P2 0-P2.7 OR AS-A15 FROM DPH >< AB-A15 FROM PCH
Y

Figure 4. External Data Memory Write Cycle

e lhigH —™ —»
4 b
/1 VIH ViH1 I\,
0.8V 0.8V

le— b ow ——>

l«— g ————»

Figure 5. External Clock Drive XTAL1

INSTRUCTION | 9 ‘

}%MXL%{
LI
*rtXHQx‘

tauxH |«

NN G G GEED GRED G Gl G/

CLOCK

QUTPUT DATA

WRITE TO 8BUF

L IxHDY +| r xHDX SE:TI
INPUT DATA XVAL\DX X \ML@( XVAL\[X XVALIEX XVALIEX X wxu% XVALIEX XVALIEX
CLEAR Rl

*

SETRI

Figure 6. Shift Register Mode Timing
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vpp-05

oo 0.2Ypp+0.8 YLOAD+0-1V - TIMING P VOH-0.1v

Vi oAl REFERENGE
» POINTS Ty
0 45y 0.2vpp—0.1 VLoaAD—01V VoL+01v
NOTE NOTE
AC INPUTS DURING TESTING ARE DRIVEN AT ¥pp—0.6 FOR A LOGIC "1 AND CF;E'EJC‘;"Q ';ggrgFﬁgﬁ%ﬁ%gﬁg?{)‘g(}“&?ﬁ%gEé?g%%‘fg?QJEONMAV
045V FOR A LOGIC '0'. TIMING MEASUREMENTS ARE MADE AT V| MIN FOR A 100mV GHANGE FROM THE LOADED VopMoy LEVEL OGCURS. IogoL > %
LOGIC 1" AND V)| MAX FOR A LOGIC 'O 20mA
Figure 7. AC Testing Input/Cutput Figure 8 Float Waveform

— (__repeated START condition )
( START or repeated START conditicn ) 1SU:STA

STOP condition
|* tRD

T B !

! 1
SDA , \ 07Vee
INPUT/QUTPUT ] \
( ) k i o J L . 03Vee
BUF
™ D RCT™ ™ tre

{_ START conditien

SU; STO

! !
scL z arvee
{INPUT/OUTPUT) 1 Ji , A3Vee

™" 1SU:DAT3

1 l
HD;8TA  'LOwW HIGH 1SU;DAT1 HD;DAT 1SUDAT2

Figure 9. Timing 8101 (12C) Interface
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50
i
40
30
IpDs I mA 2)
; /’/
P -~
0 ~ I—
/ /___.—-—
- N . sl @
Il I
0 ]
0 4 8 12 16
1 {MHz)
(1) Maximum operating mode; Vpp = 6V
2) Maximum operating mode; Vpip = 4V
NOTE! {3) Maximum idle mode; Vpp = 8V
These values are valid only within the frequency specifications of the device under test. 4) Maximum idle mode; Vpp = 4V

Figure 10. 16MHz Version Supply Current (Ipp) as a Function of Frequency at XTAL1 (fasc)

80
/ )
50 /‘
/| ik
40 // //
pp: lpma 30 / //
20 Py
/ o
i I
vz —
é -'"/_—————-—
// |
/ﬁ""_—
]
a
0 4 8 12 16 20 24
1(MHz)
{1) Maximum operating mode Vpp = 5.5V
2) Maximum operating mode; Vpp = 4.5V
NOTE 3) Maximum idle mode; Vo =55V
These values are valid only within the frequency specifications of the device under test 4} Maximum idle mode; Vppy =4 5Y

Figure 11. 24MHz Version Supply Current(lpp) as a Function of Frequency at XTAL1 (fgse)
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VDD T VDD
DD
P18
P17 VDD 4L
VDD ¥op
—L RST Po e
STADC =)
— (NC} XTALZ W
CLOCK SIGNAL——»| XTAL1
AVgg
Veg
AVrai

Figure 12. lpp Test Condition, Active Mode
All other pins are disconnected’

Yoo T VDD
DD
Pla i
P17 VoD
RST VoD
STADG p—
Po K
(NG) XTALZ EW
TA e
GLOCK SIGNAL— »f XTAL1
Agg ™
vss AVrar®

Figure 13. Ipp Test Condition, Idle Mode
All other pins are disconnected?

a.7vVpD
0.2vpp-21

Figure 14. Clock Signal Waveform for Ipp Tests in Active
and Idle Modes tg) oy = tgyg) = 5ns

T VDD el VDD
D
NN P18 i\
Ay P17 VoD
RST vYDD
STADG A
1 Pa [
(NC) XTAL2 W
» XTAL1 EA
AV
vss sS
AVief

Figure 15. Ipp Test Condition, Power Down Mode
All other pins are disconnected. Vpp = 2V to 5.5V3

NOTES:
1. Active Mode:

a. The following pins must be forced to Vpp: EA, RST, Port 0, and EW.

b. The following pins must be forced to Vgg: STADC, AVgg, and AV ¢

c. Ports 1.6 and 1.7 should be connected to Vpp through resistors of sufficiently high value such that the sink current into these pins cannot
exceed the lg 1 spec of these pins.

d. The following pins must be disconnected: XTAL2 and all pins not specified above.

2. ldle Mode:

a. The following pins must be forced to Vpp: Port 0 and EW.

b. The following pins must be forced to Veg: RST, STADC, AVs,, AVier_, and EA.

c. Ports 1.6 and 1.7 should be connected to Vpp through resistors of sufficiently high value such that the sink current into these pins cannot
exceed the lgL 1 spec of these pins. These pins must not have legic 0 written to them prior to this measurement.

d. The following pins must be disconnected: XTALZ2 and all pins not specified above.

3. Power Down Mode:

a. The following pins must be forced to Vpp: Port 0 and EW.

b. The following pins must be forced to Veg: RST, STADC, XTAL1, AV, AV,4_, and EA.

c. Ports 1.6 and 1.7 should be connected to Vpp through resistors of sufficiently high value such that the sink current into these pins cannot
exceed the lg_ 1 spec of these pins. These pins must not have logic 0 written to them prior to this measurement.

d. The following pins must be disconnected: XTALZ2 and all pins not specified above.

Purchase of Philips I2C components conveys a license under the Philips’ I2C patent
to use the components in the 12C system provided the system conforms to the
I2C specifications defined by Philips. This specification can be ordered using the
code 9398 393 40011.
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QFP80: plastic quad flat package; 80 leads (lead length 1.95 mm); body 14 x 20 x 2.8 mm S0T318-2

[ — pin 1 index | —T =l f
[ — ——T
[ — = 1 .|

| | I

) 1HH%@|{HHHH%HHHHHHZHDHJ{5 —
) D . B

DIMENSIONS {(mm are the original dimensions)

A

UNIT | S| A1 | Az | As [ By | ¢ |[DO|EMD| e |HO | HE| L | Ly | @ v w |y |ZzpM|zet"] o
0.25 | 2.90 0.45 | .25 | 20.1 | 14.1 242 | 182 10 | 1.4 10| 12| 7°

mm 3.2 Q.05 | 265 0.25 030014 | 129 | 13.¢ 0.8 236 | 176 1.95 0.8 1.2 02 0.2 0.1 0.8 0.8 0°

Note

1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN |SSUE DATE
VERSION EC JEDEC EIA) PROJECTION
e
S0T318-2 EL @ 95-02-04
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PLCCé&8: plastic leaded chip carrier; 68 leads; pedestal S$0T188-3
//7—“\\_
| / N\ |
[ D
] | ML
g G UL
=
mn
&
60 : 44 E
I_|I-II"II_|I_II_|I_|I_|I'|'II-II-|I-II_|I_IF'II_||| ‘ ]
a3 Ze !
61 [ ! =
0 l hf
q P i
N
Vs \
E / . \ :l
O / \ 1
SBE r ‘l :I
g o —-—-————§ E He
0 “pinﬂindex / 0 *
. \ / =]
0 | :
T AR
~
i T i
A 0 1
Sy 1 27
' I; |y '|_||.i.||_||_||_||_||_||_||_| 4 1
10 jLL 28 = @A
[e] =i
: B

Hp =[v @[]

Q o2 10 mm

scale

DIMENSIONS (millimetre dimensions are derived from the original inch dimensions)

A A ZpM| z (1
UNIT| A 1A i b b, | DM EM| e | e e Hp | H kK | & | L v | w D' £E
min.| 2 | max.| P 1 o E o E i P Y | max.| max. P
457 053 | 0.81 |24.33[ 24,23 2362|2280 25.207|2507| 1.22 | 15.24 1.44
MM gqg [ Q13| 025 (305 o4z | gg6 |24.13]|2413| 127 | 2261 |22.61 | 25.02| 2502 1.07 | 1519 1.02| @18 | @18 | D10 206 | 206 .
a5
) 0.180 0.021|0.032| 0.958 | 0.958 0830|0930 | 0.995| 0.995 | 0.048| 0.604| 0.057
inches| g 150005 | 0.1 | 212 | o'\ a 15 n2a | 6950 | 0950| ©OF | 0890|0830 | 0 985| 0 965 | 0 04| 0 598 0 cag | 9-007|0-007 | 0.004) 9.081| C.081
Note
1. Plastic or metal protrusions of 0.01 inches maximum per side are nat included.
OUTLINE REFERENCES EUROPEAN |SSUE DATE
VERSION EC JEDEC Y PROJECTION
EYETTY
SOT188-3 112E10 MO-047AE == @ o505
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68-PIN CERQUAD J-BEND (K) PACKAGE
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DEFINITIONS

Data Sheet Ildentification Product Status Definition

This data sheet containe the design target or goal specifications far product development. Specifications

Objective § ificati F t in Desi
jective Specification ormative or in Design may change in any manner without notice

This data sheetcontains preliminary data, and supplementary data will be published at alater date. Philips
Preliminary Specification Preproduction Produet Semiconductors reserves the right ta make changes at any time without notice in order ta improve design
and supply the best possible product

This data sheet contains Final Specifications. Philips Semiconductorsreserves theright to make changes

Preduct Specification Full Production at any time without notice, in order 1o improve design and supply the best possible product

Philips Semiconductors and Philips Electronics North America Corporation reserve the right to make changes, without notice, in the products,
including circuits, standard cells, and/or software, described or contained herein in order to improve design and/or perfoermance. Philips
Semiconductors assumes no responsibility or liability for the use of any of these products, conveys no license or title under any patent, copyright,
or mask work right to these products, and makes no representations or warranties that these products are free from patent, copyright, or mask
work rightinfringement, unless otherwise specified. Applications that are described herein for any of these products are for illustrative purposes
only. Philips Semiconductors makes no representation orwarranty that such applications will be suitable forthe specified use without further testing
or modification.

LIFE SUPPORT APPLICATIONS

Philips Semiconductors and Philips Electronics North America Gorporation Products are not designed for use in life support appliances, devices,
or systems where malfunction of a Philips Semiconductors and Philips Electronics North America Corporation Product can reasonably be expected
to result in a personal injury. Philips Semiconductors and Philips Electronics North America Corporation customers using or selling Philips
Semiconductors and Philips Electronics North America Corporation Products forusein such applications do so at their own risk and agree to fully
indemnify Philips Semiconductors and Philips Electronics North America Corporation for any damages vesulting from such improper use or sale.

Philips Semiconductors Philips Semiconductors and Philips Electronics North America Corporation
811 East Arques Avenue register eligible circuits under the Semiconductor Chip Protection Act.
P.O. Box 3409 @ Copyright Philips Electronics North America Corporation 1996
Sunnyvale, California 94088-3409 All rights reserved. Printed in U.S.A
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