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8-bit A/D and D/A converter PCF8591

1 FEATURES

* Single power supply

* Operating supply voltage 25 Vio s V
* Low standby current

* Serial input/output via 12C-bus

* Address by 3 hardware address pins

3 GENERAL DESCRIPTION

* Sampling rate given by I2C-bus speed

The PCF8591 is a single-chip, single-supply low power
8-bit CMOS data acquisition device with four analog
inputs, one analog output and a serial 12C-bus interface.
Three address pins A0, A1 and A2 are used for

Analag valtage range from Vsg to Vpp programming the hardware address, allowing the use of
On-chip track and hold circuit up to eight devices connected to the 12C-bus without
additional hardware. Address, control and data to and from
the device are transferred serially via the two-iine
Muttiplying DAC with cne analog output, bidirectional I2C-bus,

* 4 analog inputs programmable as single-ended or
differential inputs

* Auto-incremented channel selection

* 8-bit successive approximation A/D conversion

The functions of the device include nalog input
2 APPLICATIONS muttiplexing, on-chip track and hold Yunction, 8-bit
analog-to-digital conversion and an &bit digital-to-analog

- conversion, The maximum conversio rate is given by the
* Low power converter for remote data acquisition maximum speed of the 12C-bus,

Battery operated equipment

Acquisition of analog values in automotive, audio and
TV applications. Aode W‘va7r

4 ORDERING INFORMATION

Closed loop control systems

,l TYPE PACKAGE

NUMBER NAME l DESCRIPTION VERSION

PCF8591P DIP16 ' plastic dual in-line package; 16 leads (300 mil) SOT38-4
PCF8591T 5016 ,' plastic small outline package; 16 leads: body width 7.5 mm i SOT162-1

WAA cbasig s roidd T sise Al T
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5 BLOCK DIAGRAM
scL ?::h
SDA — ,—ﬁ
A0 :N’ngﬁBFlj\gE ' %’
Al PCF8591 STATUS DAC DATA | | ADC DATA
A2 ] REGISTER| |REGISTER| |REGISTER
EXT‘\_, {'L 'I ;
VDD —»{ POWER ON — ] W?
! Vs — RESET CONTROL .
osc | OSCILLATOR| Logic ’
]
AIND
AINT ANALOGUE S‘/‘L\":ELE - SUCCESSIVE
AIN2 ——| MULTIPLEXER HOLD COMPARATOR APPROXIMATION
AING — N REGISTER/LOGIC
SAMPLE LLT [T y
AOUT<——<}<\ AND — VREF
HOLD [T DAC — AGND
MBLazy
Fig.1 Block diagram.
L
6 PINNING
symeoL | PIN | DESCRIPTION ' 8 / 4
AINO 1 analog inputs (A/D converter) . (
AINT 2 W
U
AIN2 3 AINO [ 1| 116 Vpp
AIN3 4 AINT[Z] 15] AoUT
AQ 5 |hardware address ANz 3] 74] Vigr
Al 2 ANg [ 4] [13] AGND
A2 7 ~ PCF8591p
- B [12] EXT
Vsg 8 |negative supply voltage ] [
SDA 9 | I*C-bus data input/output [e] 11} 08C
| SCL 10 1 2C-bus clock input AND 10] soL
0sC 11 | oscillator input/output Vgg [ 8 5 | soa
EXT 12 | external/internal switch for MBLazz
oscillator input
I AGND 13 | analog ground i
VRer 14 | voltage reference input |
AQUT 15 | analog output (D/A converter)
BDD 16 | positive supply voltage
2003 Jan 27 4
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Aine [7] ' U 16 Vpop
AN 2] ) [15] aouT
ANz [g] ‘ [14] Vagr
AINa [4 13] AGND
[+ PCF8591T ]

12] EXT

A1 6 | 1] osc
2 [7 [10] scL
S BB

MBL823

Fig.3 Pinning diagrapf(SO16).

7 FUNCTIONAL DESCRIPTION
741 Addressing

Each PCF8591 dévice inan I°C-bus System is activafed by
sendipQ a valid address to the device} The addr, Ss

pyogrammable part must be set acco ding tofthé\address
pins AD, A1 and A2. The address alw#

rgad/write-bit which sets the gifection of the following data
tragsfer (see Figs 4, 16 ard 17).

2003 Jan 27

msb ish
' 1 olo 1 7Y A1|AOIR/V_V—|
R I [ i

g‘l—’
fixed part programmable par
MBLE24

L Fig.4 Address byte,

7.2 Control byte

The second byte sentto a PCF8591 device will be stored
in its control register and is required to control the device
function. The upper nibble of the contral registeris used for
enabling the analog output, and for programming the
analog inputs as single-ended or differential inputs. The
lower nibble selects one of the analog input channels
defined by the upper nibble (see Fig.5). If the
auto-increment flag is set, the channel number is
incremented automatically after each A/D conversion.

If the auto-increment mode is desired in applications
where the interal oscillator is used, the analog output
enable flag in the control byte (bit 6) should be set. This
allows the intern giliator to run continuously, thereby
preventirgtonversion s resulting from oscillator

“Up delay. The analog olput enable flag may be reset
at ather times to reduce quieskent power consumption.

The selection of a non-existing fnput channel results in the
highest available channel nurber being allocated.
Therefore, if the auto-incremént flag is set, the next
selected channel will be s channel 0. The most
significant bits of both4

for power saving. The analog cutput is S
high-impedance state.
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msb Is

b
T ]
O|XIXIX'Olxlxlx'CON:‘FlULBYTE

A/D CHANNEL NUMBER

G channel &
m channel 1
‘ 10 channel 2

faciive

AINO
AlNA

AIND +
AN +

-
AlNZ t
AINZ -

AINO

AN
T

AIN2

AIN3

(analogue cutput active if 1)

VY

'—— ANALOGUE QUTRPUT ENABLE FLAG:

1" channel 3
AUTO-INCREMENT FLAG:

i1}

— ANALOGUE INPUT PROGRAMMING
oc Faut single-ended inpuls

channgl 0
channel 1

AN ———— channal 2
AING ————— channel 3

01 Three dilferential inpuls

channet §

channel 1

channel 2

10 Single-ended and differential mixed

AINO channel ¢
AlN1 channel 1
AIN2 +

channel 2
AIN3 —] ~

11 Two differential inpuls

channel 0

channel 1

MBLE25

Fig.5 Control byte.
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7.3 D/A conversion

The third byte sent to a PCF8591 device is stored in the

DAC data register and is converted tc the corresponding
analog voltage using the cn-chip D/A converter. This D/A
converter consists of a resister divider chain connected to
the external reference voltage with 256 taps and selection
switches. The tap-decoder switches one of these taps to
the DAC output line (see Fig.s).

The analog output voltage is buffered by an autc-zeroed
unity gain amplifier. This buffer amplifier may be switched
an or off by setting the anaiog output enabie flag of the

contrel register. In the active state the output voitage is
held until a further data byte is sent.

The on-chip D/A converter is also used for successive
approximation A/D conversion. In order to release the
DAC for an A/D conversion cycle the unity gain amplifier is
equipped with a track and hold circuit. This circuit holds the
output voitage while executing the A/D conversion.

The output voltage suppiied to the analog output AOUT is
given by the formula shown in Fig.7. The waveforms of a
D/A conversion sequence are shown in Fig.8.

VREF
R256
R255
! 1
I !
I 1
R3
R2
A1
AGND

Fig.6 DAC resistor divider chain.

r— DAC oul
FF
I
1
1
<— D7
<— D6
TAP ;
92 | DECODER | !
+— DO
01
00

MBL8Z5
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msb Isb MeLaz?
r T
'o7 ) 06| s |ps|D3|o2| Dt | 0o |PACHat
i ! register
VREF " VAGND 7 . i
VaouT VAQUT = VAGND + ——————— ¥ Dix2
T 256 0
Voo F
A\ -
REF I - -
L o
/
-
/
/
/
/
I/
- '/
- ./
— ./
./
VAGND _|
Vss | { ! L L
00 of 02 03 04 — = HEX code FE FF
Fig.7 DAC data and DC conversion characteristics.
MBL AN
PROTOCOL[ $ | ADDRESS | o I A [ CONTROL BYTE I A l DATA BYTE 1 ! A I DATA BYTE 2 ‘ A \

|
o WYY [ PV YA YT

Vaout

high impadance state or previous vaiue heid in .
‘ pievious value heid in DAC register DAG register vaiue of data byte 1

time

Fig.8 D/A conversion sequence.
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7.4  A/D conversion

The A/D converter makes use of the successive
approximation conversion technigue. The an-chip D/A
converter and a high-gain comparator are used
temporarily during an A/D conversion cycle.

An A/D conversion cycle is always started after sending a
valid read mode address to a PCF8591 device, The A/D
conversion cycle is triggered at the trailing edge of the
acknowledge clock pulse and is executed while
transmitting the result of the previous conversion (see
Fig.9).

Once a conversion cycle is triggered an input voltage
sample of the selected channel is stored on the chipand is

converted to the corresponding 8-bit binary code. Samples
picked up from differentiai inputs are converted to an 8-bit
twos complement code (see Figs 10 and 11),

The conversion result is stored in the ADC data register
and awaits fransmission. If the auto-increment flag is set
the next channei is selected.

The first byte transmitted in a read cycle contains the
conversicn result code of the previous read cycle. After g
Power-on reset condition the first byte read is a
hexadecimal 80. The protocol of an 12C-bus read cycle is
shown in Chapter 8, Figs 16 and 17.

The maximum A/D conversion rate is given by the actual
speed of the 12C-bus.

—

o

PRDTOCOL’ 5 l ADDRESS II 1 , A I DATABYTE ¢

' A , DATA BYTE 1 , A ’ DATA BYTE 2 , A

SCL
1 2 8 9 1

JUYL

JUVL UL
[T T

saimpling byte 1

conversion of byte 1

L sampling byte 2

conversion of byte 2

sampiing byte 3

conversion of byte 3

t —— =] — — — = —3
transmission transimission transmission
of previousy of byte 1 of byte 2 .,
converted byte Holazy
L Fig.9 A/D conversion sequence,
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HEX 2481330
code
T FF}
FE} v, - YREF~VaGnND
tso 256
I 7—
)
| s
1 4
| e
{ -
i
04
03 |
02
o1
0 . . . . . . . h .
HEX MBL831
CODE
T 7~
/]
TE 7A
rd
i ,/
| g
- 74
01
7
A i i 1 IJU 1 i I
128 127 —-=- .3 1 0 1 2 ——— |26 127
= — YAt — VA -
vlﬁh
7A {FE
/,I !
P ! Vs VREF - VaGND
f 256
81
5/ 180

Fig.11 A/D conversion characteristic€ of differential inputs.
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7.5 Reference voltage

For the D/A and A/D conversicn either a stable external
voltage reference ar the supply voltage has to be applied
to the resistor divider chain (pins Vrer and AGND).

The AGND pin has to be connected to the system analog
ground and may have a DC off-set with reference to Vgs.

A low frequency may be applied to the Vrer and AGND
pins. This allows the use of the D/A converter as a
one-quadrant muitiplier; see Chapter 15 and Fig.7.

The A/D converter may also be used as a one or two
quacrant anaiog divider. The analog input valtage is
divided by the reference valtagg The resultis converted to
a binary code. In this applica#pq the user has to keep the
reference voltage stable durifg the conversion cycle.

7.6 Oscillator

An on-chip oscillator generates the clock signal required
for the A/D conversion cycle and for refreshing the
auto-zerced buffer amplifier. When using this oscillater the
EXT pin has to be connected to Vgs. At the OSC pin the
oscillator frequency is available.

If the EXT pin is cannected to Vpp the oscillator output
C8C is switched to a high-impedance state aliowing the
user to feed an external clock signal to OSC.

JMM

2003 Jan 27
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8 CHARACTERISTICS OF THE 12C-BUS

The I°C-bus is for bidirectional, two-line communication between different ICs or moduies. The two lines are a serial data
line (SDA) and a serial clock line (SCL). Both lines must be connected to a positive supply via a pull-up resistor. Data
transfer may be initiated only when the bus is not busy.

8.1 Bit transfer

One data bitis transferred during each clock pulse. The data on the SDA line must remain stable during the HIGH period
of the clock pulse as changes in the data line at this time will be interpreted as a control signal.

SDA Jé EI‘X :: \
scL _/—\i_y_"- \

| | |
| data line | change !
| slable; | ofdata |
| dala valid | allowed | MBCE21

Fig.12 Bit transfer.

8.2  Start and stop conditions

Both data and clock lines remain HIGH when the bus is not busy. A HIGH-to-LOW transition of the data line, while the
clock is HIGH, is defined as the start condition {S). A LOW-to-HIGH transition of the data line while the clock is HIGH, is
defined as the stop condition (P).

[ ——) L—

START condition STOP condition TEED

Fig.13 Definition of START and STOP condition.
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8.3

A device generating a message is a ‘transmitter’, a device receiving a message is the ‘receiver’. The device that controls

System contiguration

the message is the ‘master’ and the devices which are controlied by the master are the ‘slaves’.

SDA
o I ] l
MASTER SLAVE MASTER
: TRANSMITTER / et TRANSMITTER / TRAMSITYER TRANSMITTER /
RECEIVER RECEIVER REGEIVER

MBAGOS

Fig.14 System configuration.

L

8.4  Acknowledge

The number of data bytes transferred betwaen the start and stop conditicns from transmitter to receiver is not limited.
Each data byte of eight bits is followed by one acknowledge bit. The acknowledge bit is a HIGH level put on the bus by
the transmitter whereas the master also generates an extra acknowledge related clock pulse. A slave receiver which is
addressed must generate an acknowledge after the reception of each byte. Also a master must generate an
acknowledge after the reception of each byte that has been clocked out of the slave transmitter. The device that
acknowledges has to pull down the SDA line during the acknowledge clock pulse, so that the SDA line is stable LOW
during the HIGH period of the acknowledge related clock puise. A master receiver must signal an end of data to the
transmitter by not generating an acknowledge on the last byte that has been clocked out of the slave. In this event the
transmitter must leave the data line HIGH to enabie the master to generate a stop condition.,

DATA OUTPUT
BY TRANSMITTER

.
N XXX

T
| nol acknowledge

1 N
I

|

|
DATA OUTPUT !
BY RECEIVER |
| acknowledge
SCL FROM
MASTER | | k 2 . M
I—§J clock pIIse for
START acknowledgement
condilion

mMBC602

Fig.15 Acknowledgement an the 12C-bus.

2003 Jan 27 13



Philips Semiconductors

Product specification

8-bit A/D and D/A converter

8.5

After a start condition a valid hardware address has to be sent to a PCF8591 device. The read/write bit defines the
direction of the following single or multiple byte data transfer. For the format and the timing of the start condition (8), the
stop condition (P) and the acknowledge bit (A) refer to the 12C-bus characteristics. In the write mode a data iransfer is

12C-bus protocol

terminated by sending either a stap condition or the start conditicn of the next data transfer.

acknowledge
from PCF8591

acknowledge
from PCF8591

|

acknowledge
from PCF8531

PCF8591

|

T —
ADDRESS i A I CONTROL BYTE l A DATA BYTE A PIS L
1 =
N=0wlM
L data byles
IS = MBLE33
Fig.16 Bus protocal for write mode, D/A conversion.
acknowledge acknowledge no acknowledge
from PCF8591 from masler
T
ADDRESS 1 A DATA BYTE A LAST DATA BYTE 1 P
1
N=0toM
dala byles

Fig.17 Bus protocol for read mode, A/D conversion.

MBLE34
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Nt ever f72 &

LIMITING VALUES

In accordance ' the Absolute Maximum Rating System (IEC 60134). l
syysol PARAMETER mn, | UNIT W
VoD supply voltage (pin 16) -0.5 éSO// v "f
" input voltage (any input) -0.5 Vpp + 0.8 \
h DC input current - +10 mA
o C output current - +20 | mA
Iop. I1ss Vpp or Vgg cutrent - 150 PR
Piot total pawer dissipation per package - /ﬁo W
Po power dissipation per output - ~ mw
Tam operating ambient temperature —40 +85 =
/C storage temperature -65 +150 °C \

M- 10 HAI%G

inputs and outputs are protected against electrostatic discharge in normal handling. However it is good practice to take
normal precautions appropriate to handling MOS devices (see “Handling MOS devices”).

Boreats Hone smtes amd moufactrer

2003 Jan 27
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11 DC CHARACTERISTICS
Vop=25V10 6 V;Vgs =0V, Tams = A0 °C to +85 °C unless ctherwise specified.

SYMBOL | PARAMETER/ | CONDITIONS | N [ Tve [ wmax. [ unim
Supply /
Voo supply uehegetedating) 25 - 6.0 Vv
lop y current
stancby V| = Vgg or Vpp; no load - 1 15 A
operatin fgcl = 100 kHz - 125 250 pA
ing, AOUT active fsoL = 100 kHz - 0.45 1.0 mA
VeonR Power-on reset level note 1 0.8 - 2.0 \
Digital inputs/output: SCL, SDA, A0, A1, A2
Vi LOW level input voltage o] - 0.3xVpp |V i
Viy HIGH level input voltage 0.7xVpp |- Vop Vv f
I leakage current 5
AD, A1, A2 V| = Vgs 10 Voo —250 - +250 nA
SCL, SDA Vi =Vggto Vpp -1 - +1 LA
Ci input capacitance - - 5 pF
loL LOW level SDA output current | VoL = 0.4 V 3.0 - - mA
Reterence voliage inputs
VRErF reference voltage VRer > Vagnp; note 2 Vgs + 1.6 |- Vbo \
VacnD analog ground voltage Vrer > Vagnp; note 2 Vss - Vpp - 0.8 |V
I input leakage current -250 - +250 nA
Rper input resistance pins Vger and AGND - 100 - kQ
Oscillator: OSC, EXT
I input teakage current - - 250 nA
fosc oscillator frequency 0.75 - 1.25 MHz
Notes

4

'. The power on reset circuit resets the 12C-bus logic when Vpp is less than Vpog.
2. Afurther extension of the range is passible, if the following conditions are fulfilled:

VREF+VAGND>08V y VREF+VAGND>04V
= N = . iy DD__—f »
2

: 7%? ‘
W
J e ;?WM
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12 D/A CHARACTERISTICS

Voo = 5.0 V; Vgg =0V, Vrer = 5.0 V; Vagnp = 0 V; Ry = 10 k; C| = 100 pF; Tamb = =40 °C ta +85 °C uniess ctherwise

specified.
SYMBOL | PARAMETER conDITioNs | MIN. | Tve | MAX. UNIT
Analog output
Voa output voltage no resistive load Vgs - Voo \
RL=10kQ Vgsg - 09xVpp |V
Lo cutput leakage current AQUT disabled - - 250 nA
Accuracy
05, offset error Tamp = 25 °C - - 50 my
Le linearity error - - +1.5 LSB
Ge gein error ne resistive load - - 1 %
tpac settling time to 15 LSB full scale step |- - 90 us
foac canversion rate - - 111 kHz
SNRR supply noise rejection ratio f=100 Hz, - 40 - dB
Vopn = 0.1 x Vpp

13 A/D CHARACTERISTICS
Voo = 5.0 V; Vgs=0V; Vregr = 5.0 V; Vagnp = 0 V; Rg = 10 kQ: Tamb = —40 °C to +85 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | MIN. | TYP. | MAX. l UNIT
Analog inputs

Via analog input voltage Vssg - Vop \
LA analog input leakage current - - 100 nA
Cia analog input capacitance - 10 - pF
Cip differential input capacitance - 10 - pF
Vis single-ended voltage measuring range VacnD -~ VRer \
Vip differential voltage méasuring range; Vg - +Veg \

Vrs = VRer - Vagnd 5 >

Accuracy

(OIS offset error Tamb = 25 °C - - 20 5 mV
Le linearity error - - +1.5 LSB
Ge gain error - - 1 Y%
GSe small-signal gain error AVi=16 LSB - - 5 Yo
CMRR common-mode rejection ratio - 60 - dB
SNRA supply noise rejection ratio f =100 Hz; - 40 - dB

Voon= 0.1 x Vpp

tanc canversion time - |- 90 us
fapc sampling/conversion rate - - 11.1 kHz
2003 Jan 27 17
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i 1
MBLB3s MBL83E
200 — 160
oo | Ibp
/ A H
uA) | WA 40 °c
150 //I 120 i
| e N
> i e
100 /‘/ ; o // ] A/ L~
L1 | e
e ! A
50 40 7'4/ +85)c,
\ A
0
2 3 4 5 6 Y \3 4 6
VDD V) . ? Vpp (V)
- .
a. Internal oscillator; Tamp = +27° C. b. External oscillator. L A
Fig.18 Operating supply current as a function of supply voltage (analog output disabled). @
[ 4
MBLBR37 MBLE38
500 | 500
D/A output D/A output
impedance () impedance (Q)
400 \ 400
300 300 /
N // |
200 A 200 7
\ A
100 100
\\
I \\ et
ol 0
00 02 04 06 08 0A BO cC Do EO FO FF
hex input code hex input code
a. Qutput impedance near negative power rall; b. Output impedance near positive power rail;
Tamp = +27 °C. Tamb = +27 °C.
The x-axis represenls the hex inpul-code equivalenl of lhe oulput vollage.
Fig.19 Outbut impedance of analog cutput buffer (near power raiis).
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14 AC CHARACTERISTICS
Alf timing values are valid within the operating supply voltage and ambient temperature range and reference to Vy_and

V4 with an input voltage swing of Vgg to Vpp.

SYMBOL PARAMETER l MIN. . TYP. E MAX. E UNIT
12C-bus timing (see Fig.20; ncte 1)
fscL SCL cieek frequency - - 100 kHz
tsp tolerable spike width on bus - - 100 ns
tguF bus free time 4.7 - - us
tsusTA START condition set-up time 4.7 - - us
thDisTA START condition hold time 4.0 - - us
tLow SCL LOW time 4.7 - - s
tHicR SCL HIGH time 4.0 - - s
t SCL and SDA rise time - - 1.0 us
tf SCL and SDA fall time - - 0.3 Us
tsiu:pat data set-up time 250 - - ns
tHD - DAT data hold time 0 - - ns
tvp.paT SCL LOW-to-data out valid - - 3.4 us
tsu.sTO STOP condition set-up time 4.0 - - us
Note

1. A detailed description of the 12C-bus specification, with applications, is given in brochure “The 2C-bus and how to
use it". This brochure may be ordered using the code 9398 393 40011.

START ’ BIT7 [ BIT 6 BITO | ACKNOWLEDGE STOP
PROTOCOL | CONDITION MSE | (AG) LsB (A} CONDITION
| s | (A7) (RAR) (P)
— L d
Lsu;sTA ltow  'HIGH o
SCL—>]
L\ ? 4
SCL
!
- 4
YBUF
oT {
SDA \
| R
) . t s )
LHD;STA SU;DAT HD.DAT VD;DAT J— tsu;sTO
Fig.20 12C-bus timing diagram; rise and fall times refer to V,_and V.
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Philips Semiconductors Product specification

8-bit A/D and D/A converter PCF8591

15 APPLICATION INFORMATION
Inputs must be connected to Vgg or Vpp when not in use., Analog inputs may alse be connected to AGND or Vgge.

In order to prevent excessive ground and supply noise and to minimize cross-talk of the digital to analog sigral paths the
user has to design the printed-circuit board layout very carefully. Supply lines cammon to a PCF8591 device and noisy
digital circuits and ground loops should be avoided. Decoupling capacitors (>10 uF) are recommended for paower supply
and reference voltage inputs.

v
Voo ~ VoD oD
v =
0 J,n ANO VDD AQUTH—vaur
AIN1 VREF
AINZ AGND|EN 4 L

Voo AIN3 EXTR & ]; 1
K A0 pergsgr OSC— o b
Al scL
A2 v
AN S8
/' 4
. n Y N #
What o Hlis 7

|
A

SDA

Voo

Pod 7 N7 |

ANO VDD AQUT[— Vot
AIN1 VREF
%’ 4{anz AGND|—Rn
Vo NE AN EXTHR= V2
= 2% " Vpp ] A0 OSCt— 29
M ; a1 PCF8591 o/
f Az g, SDA
‘: M R # #
VoD
l
MASTER

TRANSMITTER

% Yy

i 12C bus

% ANALOGUE GROUND

|
77 DIGITAL GROUND MBLE3g

Fig.21 Application diagram.
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16 PACKAGE OUTLINES
DIP16: plastic dual in-line package; 16 leads (300 mil) SOT38-4

D

|

fa— sealing plane

. T

T I

1 8

0 5 10 mm
L M S T |
scale
DIMENSIONS (inch dimenslons are derived from the original mm dimensions)
I
A Ay | Ay ) @ i z
UNIT max. min. max. b by ba c D E e eq L Mg My w max.
1.73 0.53 1.25 0.36 19.50 6.48 3.60 8.25 1C.0
M| 420511 32 | yag | oag | olas | 023 | 1ass | szo | 254 | 762 | 305 | 70 | sa | 0254 | 07
inches 0.068 | 0.021 | C.048 | 0.014 | 0.77 0.26 0.14 0.32 0.39
: 0.47 | 0.020 | ©.13 0.081 | 0.015 | 0.033 | 0.009 0.73 0.24 010 0.30 a.12 0.31 0.33 0.01 0030
Note
1. Plaslic or melal prolrusions of 0.25 mm maximum per side are noi included.
OUTLINE REFERENCES EUROPEAN
VERSION o JEDEC EiAl PROJECTION ISSUE DATE
R e
. e |
80T38-4 | = @ | 9501-14
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$016: plastic small outline package; 16 leads; body width 7.5 mm

SOT162-1
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scale
BIMENSIONS (Inch d!mensions are derlved from the ariginal mm dimenslons)
A
UNT | max. | At [ A2 | Ag [ bp | ¢ [DPDTED | e e | L L, | a | v wl|y |0
030 | 245 049 | 0.32 | 105 7.6 10.65 11 1.1 0.9
MM 12850 50 | 225 | 025 | g3g | 023 | 101 | 74 | 27 {1os0l T4 | o I B i B A VI
Q2
: 0.012 | 0.096 0.018 ] 0.013 | 0.41 | 0.30 0.419 0.043 | 0.043 0.035 0
nehes | 910 16 604 | 0.089 | SO1 | 0.014 | 0.000 | 040 | 026 | 0950 | a0 | 0055 0.016 | 0.039 | ©-07 | 061 | 0.004 | o
Note
1. Plaslic or melal prolrusions of 0.15 mm maximum per side are nol included.,
OUTLINE REFERENCES EUROPEAN ,
ISSUE DATE
VERSION EC JEDEG EiAL PROJECTION
SOT162-1 07503 MS-013 = @ 99-12 97
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17 SOLDERING

17.1  Introduction to soldering thrg

packages
This text gives a brief insight tdip and manual
soldering. A more in-depth accugt g oldering ICs can be
found in our “Data Handbook 1C26; Integrated Circuit
Packages” {(document order number 9398 652 90011).

gh-hole mount

Wave soldering is the preferred method for mounting of
through-hole mount IC packages on a printed-circuit
board.

17.2  Soldering by dipping or by solder wave

The maximum permissible temperature of the solder is
260 °C; solder at this temperature must not be in contact
with the joints for more than 5 seconds.

The total contact time of successive solder waves must not
exceed 5 seconds.

The device may be mounted up ta the seating plane, but
the temperature of the plastic body must not exceed the
specified maximum storage temperature (Tgigmayx)). If the
printed-circuit board has been pre-heated, forced cooling
may be necessary immediately after soldering to keep the
temperature within the permissible limit.

17.3 Manual soldering

Apply the soldering iron (24 V or less) to the lead(s) of the
package, either below the seating plane or not more than
2 mm above it. If the temperature of the soldering iron bit
is less than 300 °C it may remain in contact for up to

10 seconds. If the bit temperature is between

300 and 400 °C, contact may be up to 5 seconds.

17.4  Suitability of through-hole mount IC packages for dipping and wave soldering methods

PACKAGE

SOLDERING METHOD

DIPPING

WAVE

DBS, DIP, HDIP, SDIP, SIL suitable

suitable(t

Note

1. For 8DIP packages, the longitudinal axis must be parallel ta the transport direction of the printed-circuit board.
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18 DATA SHEET STATUS

LEVEL

DATA SHEET
STATUS(

PRODUCT
STATUS(2K3)

DEFINITION

Objective data

Development

This data sheet contains data from the objective specification for product
development. Philips Semiconductors reserves the right to change the
spegcification in any manner without notice.

Preliminary data

Qualification

This cata sheet contains data from the preliminary specification.
Supplementary data will be published at a later date. Philips
Semiconductors reserves the right to change the specification without
notice, in arder to improve the design and supply the best possible
product.

Product data

Production

This data sheet contains data from the product specification. Philips
Semiconductors reserves the right to make changes at any time in order
to improve the design, manufacturing and supply. Relevant changes will
be communicated via a Customer Product/Process Change Notification

(CPCN).

Notes

1. Please consult the most recently issued data sheet before initiating or completing a design.

2. The product status of the device(s) described in this data sheet may have changed since this data sheet was
published. The latest information is available on the Internet at URL http://www.semiconductors. philips.com.

3. Fordata sheets describing multiple type numbers, the highest-level product status determines the data sheet status.

12 DEFINITIONS

Short-form specification — The data in a short-form
specification is extracted from a full data sheet with the
same type number and title. For detailed information see
the relevant data sheet or data handbook.

Limiting values definition — Limiting values given are in
accordance with the Absolute Maximum Rating System
(IEC 60134). Stress above one or more of the limiting
values may cause permanent damage to the device.
These are stress ratings only and operation of the device
atthese or at any other conditions above those given in the
Characteristics sections of the specification is notimplied.
Exposure to limiting values for extended periods may
affect device reliability.

Application information — Applications that are
described herein fer any of these products are for
illustrative purposes only. Philips Semicenductors make
no representation or warranty that such applications will be
suitable for the specified use without further testing or
madificaticn.

2003 Jan 27

20 DISCLAIMERS

Life support applications — These products are not
designed for use in life support appliances, devices, or
systems where malfunction of these products can
reasonably be expected to resultin personal injury. Philips
Semiconductors customers using or selling these products
for use in such applications do so at their own risk and
agree to fully indemnify Philips Semiconductors for any
damages resulting from such application.

Right to make changes — Phiiips Semiconductors
reserves the right to make changes in the products -
including circuits, standard cells, and/or software -
described or contained herein in order to improve design
and/cr performance. When the product is in full praduction
(status ‘Production’), relevant changes will be
communicated via a Customer Product/Process Change
Notification (CPCN). Philips Semiconductors assumes no
responsibility or liability for the use of any of these
preducts, conveys no licence 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
right infringement, unless otherwise specified.
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21 PURCHASE OF PHILIPS I2C COMPONENTS

Purchase of Philips 12C components conveys a license under the Philips’ I2C patent to use the
components in the I2C system pravided the system conforms to the 12C specification defined by
Philips. This specification can be ordered using the code 9398 393 40011,

|
|
|
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Philips Semiconductors — a worldwide company

Contact information

For additional information please visit http://www.semiconductors.philips.com. Fax: +31 40 27 24825
For saies offices addresses send e-mail to: sales.addresses@www.semiconductors.philips.com.

© Koninklijke Philips Electronics N.V. 2003 SCA75

All rights are reserved. Reproduction in whole or in part is prohibited withaul the prior wrillen consent of the copyright owner.

The information presenled in this docurment does not form parl of any quatalion or cantracl, is believed to be accurale and reliable and may be changed

withoul nolice. No liabilily will be accepled by the publisher for any consequence of ils use. Publication thereof does nct convey nor imply any license
under palent- or other industrial or inlellectual property rights.

Printed in The Netherlands 403512/06/pp28 Dale ol release: 2003 Jan 27 Document order number: 9397 750 10464

Philips

Semiconductors @ pH I LI ps




