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Pulse Width Modulation Waveform Generator

Preliminary Information

The SA868/9 Domestic Appliance Motor Gontroller IC has
been designed specifically for pulse width modulation (PWM)
control of motors used in household goods such as washing
machines, food processors and drills. The IC allows selection
of sixteen separate factory programmed rotational speeds
with smooth, preselectable acceleration and deceleration in
between and externally programmable direction.

Selection of a particular frequency is via 4 digital inputs
allowing easy interface to mechanical process timers, push
buttons or microcontroller port pins. The preselectable
speeds are programmed into the ROM area on the IC during
manufacture and are specified by the customer.

The IC controls both voltage and frequency via its PWM
algorithm ensuring that the flux in the machine is constant in
the constant torque region of operation. Differing machine
characteristics are catered for by allowing the customer to
dictate the exact profile of the voltage/frequency curve.

Acceleration and deceleration are controlled
automatically by the IC, taking full account of the
instantaneous direction of rotation. In addition, the carrier
frequency, power frequency range, waveform type, minimum
pulse length and pulse underlap times may be preset at
manufacture to allow for the whole spectrum of power
devices.

Comprehensive protection circuitry is provided to ensure
reliable operation.

All parameters are derived from a single ceramic resonator
oscillator source. All six PWM outputs are capable of directly
driving an optocoupler or pulse transformer without further
buffering. The TRIP output is capable of driving an external LED.

Special versions of the SA868/9 are available which are
customised for waveform generation applications such as
Switched Mode Power Supplies, Uninterruptible Power
Supplies etc. These include 50Hz, 60Hz and 400Hz output
frequencies. The acceleration and deceleration function is
defeated as is the voltage/frequency profile.

ORDERING INFORMATION

SA868/CG/DP1  24-Lead DIL (3 Phase)
SA868/CG/MP1  24-Lead SOIC (3 Phase)
SA869/CG/DP1  20-Lead DIL (1 Phase)
SA869/CG/MP1  20-Lead SOIC (1 Phase)

All Plastic Packages, commercial temp.range

ABSOLUTE MAXIMUM RATINGS

Supply Voltage,Vpp 7NV

Voltage on any pin Vgg - 0.3Vio Vpp + 0.3V
Storage Temperature -65°C to +125°C
Operating Temperature 0°C to +70°C
(Temperature ratings above based upon plastic encapsulation).
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Fig. 1: Pin connections - top view
FEATURES
B Mixed Signal Technology Allows Single Chip Solution

B Specifically Desighed for Control of Domestic
Appliances and Waveform Generation

B Built-in High Current Drivers Suitable for Direct
Drive of Opto-isolators

B Selectable Carrier Frequency up to 24kHz to allow
Silent Operation

B Wide Power Frequency Range 0 - 4000Hz

B All User Defined Parameters Held in Factory
Programmed ROM

B Double Edged Regular Sampling
B Selectable Minimum Pulse Width and Undetlap Times

B Selectable Acceleration and Deceleration Times via
External Resistors

B Three Selectable Power Waveforms held in Internal
ROM, including Deadbanding Technique for
Reduced Losses



SA868/9

PIN FUNCTIONS

3PH 1PH NAME TYPE FUNCTION

1 1 VDDD POWER Positive supply voltage (digital)

24 20 VSSD POWER Negative (0V) supply (digital)

13 11 Vopa POWER Positive supply voltage (analog)

9 7 Viaa POWER Negative (0V) supply (analog)

17 15 SET1 I'P Speed reference bits.

16 14 SET2 I'P SET4=MSB. 4-bit nibble sets

15 13 SET3 I’'P new aiming frequency (user selected) from Speed Selection Table

14 12 SET4 I/P

6 4 DIR I'P Direction bit. Selects reverse direction when high and Speed
SelectionTable permits. Tie to V_. on SA869

12 10 VyoNToR I'P Inhibits acceleration and deceleration whilst >Vdd/2 (Dominant over
Imonitor input)

11 9 lvonToR I'P Forces system to decelerate whilst >Vdd/2 If still >Vdd/2 when zero
speed reached, all PWM outputs are temporarily disabled Normal
acceleration recommences when <Vdd/2

18 16 SET TRIP I'P Debounced input disables all PWM outputs when taken high.
Internal pull-down resistors included

2 2 RPHT O/P Red Phase Top - true signal. (PWMT on SA869)

3 3 RPHB O/P Red Phase Bottom.- true signal. (PWMB on SA869)

4 - YPHT O/P Yellow Phase Top - true signal

5 - YPHB O/P Yellow Phase Bottom - true signal.

21 - BPHT O/P Blue Phase Top - true signal

20 - BPHB O/P Blue Phase Bottom - true signal

19 17 TRIP O/P Active low output indicates state of trip latch. Capable of directly
driving an LED

22 18 XTAL1 I'P Clock input/crystal connection

23 19 XTAL2 O/P Clock output/crystal connection

7 5 RESET I/P Clears internal states and counters. Also resets Trip condition

10 8 Raccel I'P Connection to external resistor and capacitor. Sets acceleration rate

8 6 Rdecel I'P Connection to external resistor and capacitor. Sets deceleration rate

DC ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated) Vppp Vppa =5V 5%  T,mp = 25°C

CHARACTERISTIC SYMBOL MIN TYP MAX UNITS CONDITIONS
Input High Voltage. VIH 2 - - \

Input Low Voltage V"_ - - 0.8 \

Input Leakage Current N - - 10 uA ViIN=VDDD ©' Vssp
Output High Voltage VOH 4.0 >4.5 - \ IOH= -12mA
Output Low Voltage VOL - <0.2 0.4 \ IOL= +12mA

Static Supply Current IDDSt - - 1 mA O/Ps open cct.
Dynamic Supply Current IDDdy - <5 25 mA XTAL=25MHz
Supply Voltage VDDD/VDDA 45 50 55 \

Vmonitor/Imonitor VTHR - Vppa’2 - \ Rising

threshold VTHE - Vppa'2-08 - v Falling
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AC ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated) Vppp Vppa=5V 5% T,mp = 25°C

CHARACTERISTIC SYMBOL MIN TYP MAX UNITS CONDITIONS
Clock Frequency foLk - - 25 MHz
External Clock Duty Cycle DCLK 40 - 60 %
SET TRIP = 1 to Outputs RIP - 3k 4k s
tripped and TRIP = 0
Minimum Reset Period IRsT - 2CRaccel - s
at power on
Raccel, Rdecel Freq RAD 1 - 200 kHz
Range
Accel/Decel Defeat VDET - 0.1Vppa - \
threshold
SET 1 : SET 4, DIR t - 768 1024 s
’ DBNCE / /
Debounce Period fearr fearr
e m e e e e mmm - - 4
RESET O :
DlRQ - I UPPER
I SPEED | —O OUTPUT
SET 1:~_4 PULSE | PULSE |-
SeT4 @ RETF AEE?LEENCE ! WIDTH DELAY DRIVER | RED PHASE
I DELETION[—] CIRCUIT | LOWER
! - * OUTPUT
: v L
YMONITOR O——]>——» ! !
| L& BLOCK AND PULSE | PULSE |4 OUTPUT
| CONTROL WIDTH DELAY DRIVER ' YELLOW PHASE
! LOGIC DELETION [ CIRCUIT [ _(') LOWER
Raccel QD— AMPLITUDE (g | I OUTPUT
Rdecel Q REFERENCE I I
TABLE : :
|
! 4 ! | UPPER
XTALA (ID— CEJC)SJQL T PULSE | PuLsE | —Q ourpur
WIDTH DELAY DRIVER I
XTAL2 O— BLUE PHASE
¢ |GENERATOR DELETION [—{ GIRcuIT [ | & Lowen
| T
| | | OUTPUT
| | |
! ADDRESS : :
! GENERATOR | |
| |
| l TRIP !
! LATCH !
|
! WAVEFORM ROM T - - -QTRP
|
! (O SETTRIP

Fig. 2: Block diagram
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SPEED SELECTION BLOCK

The Speed Selection Table consists of a 1618 ROM
containing user-specific data. Each 18-bit field dictates a
particular setpoint speed to the rest of the IC. The least
significant 16 bits dictate the scalar value of the frequency of
the PWM output. The remaining 2 bits, in conjunction with the
DIR pin are dedicated to the direction of rotation, as follows:-

BIT16 BIT17 (MSB) (DIR PIN|ACTUAL DIRECTION
External Sign| Internal Sign (SETPOINT)
0 0 X 0 (REVERSE)
0 1 X 1 (FORWARD)
1 X 0 0 (REVERSE)
1 X 1 1 (FORWARD)

Table 1: External/internal direction decoder

This allows the external state of DIR to be “locked-out” for
any entry in the look-up table and the direction forced
internally. Note that these are direction demands and do not
indicate an instantaneous change to a particular direction. The
actual change of direction will only occur after the appropriate
deceleration period.

The frequency represented by the 16-bit word is calculated
as follows:-

power = frange * p
65536
where:  p = decimal value of 16 least significant bits in
speed look-up table.
frange = power frequency range (see later).

Location 0 in the look-up table always dictates
“deceleration to rest and turn off PWM outputs”. This location
is never available for customer specific values.

Zero speed is always represented as +0 (i.e. sign bit high)
to ensure correct acceleration/deceleration. A speed of -0 is
illegal and is not programmed into the look-up table.

Note that SET1 : SET4 and DIR inputs are debounced
since they may be fed by mechanical switches. Please refer to
AC Electrical Characteristics for details.

ROM LOOK-UP TABLE
S, n FREQUENCY
7 ¥ DEMAND
seT1 X
e % ADDRESS
SET DECODE
seT4 X1
EXTERNAL SIGN
INTERNAL SIGN
SIGN DECODE p DIRECTION
DEMAND
DR X}
Fig. 3: Speed selection block
ACCELERATION/DECELERATION BLOCK
The acceleration/deceleration block consists of a 16-bit
magnitude comparator and a 17-bit up/down counter clocked uUP DOWN RESULT
by the o_utput from the _Accel or Decel oscillators. The 0 0 SAME, NO ACCEL OR DEGEL
acceleration and deceleration rates are seperately selectable
using external resistors and capacitors. 0 1 LOWER
The time taken to accelerate from rest to frange (or to 1 0 HIGHER
decelerate from frange to rest is given by: 1 1 ILLEGAL STATE

13107_2 RC where 5kQ < R <100k
V2 1nF < C < 25nF

tacc/dec =

If Raccel is connected to Vgga, all acceleration and
deceleration will be instantaneous (irrespective of Rdecel).
This makes the device suitable for waveform generation
applications such as UPS or SMPS. In this mode of operation it
is not necessary to connect a resistor and capacitor to Rdecel,
although the Rdecal pin must be tied low in this case.

The 16-bit magnitude comparator compares the scalar
frequency demand from the Speed Reference Table with the
instantaneous scalar frequency output from the up/down
counter. The result is a 2-bit output as follows:-

4

Table 2: Acceleration/deceleration decoder

These 2 bits are used in conjunction with the Vmonitor and
Imonitor pins and the sign bits to obtain an absolute indication
of the required acceleration/deceleration, according to the
following rules:-

1) If the Vmonitor condition is invoked (Vmonitor >Vppa),
any acceleration/deceleration will be prevented until Vmonitor
falls to >Vppanes- This condition has highest priority.

Normal acceleration/deceleration will continue when
Vmonitor falls to >Vppanos, as dictated by the rest of the
algorithm.
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VMONITOR ! MONITOR RESET
ACCEL DATA 0-15 .
uP
DEMAND ’/15 } uP £ P INST. FREQ.
MAGNITUDE ACCEL/DECEL 78T
COMPARITOR DECODE UP/DOWN
DECEL COUNTER
DOWN -
DOWN  MSB P INST. SIGN
DATA
6 LOAD
DIRECTION __/
DEMAND 73
AGCEL DEGEL Rdecel
Raccel [< OSCILLATOR/ OSCILLATOR/
DIVIDER DIVIDER
Vad
N ZERO ACCEL/DECEL
10% V ppa

Fig. 4: Acceleration/deceleration block

This input is used to prevent excessive deceleration rates
from regenerating too much power into the switching circuitry
and causing an overvoltage condition.

2) If Imonitor is invoked (i.e. >Vppa») the scalar value of
the instantaneous frequency is reduced at the predetermined
deceleration rate irrespective of the states of UP and DOWN. If
the instantaneous frequency attains the value zero whilst
Imonitor is >Vppa, the PWM outputs are turned off (logic 0) for
the duration of this condition (this prevents undue motor
heating whilst at rest). No acceleration or deceleration is
allowed once the frequency has attained the value zero. When
Imonitor is released normal acceleration/deceleration resumes
as required by the prevailing conditions. In addition, the PWM
outputs are re-enabled.

This condition has lower priority than Vmonitor since the
act of decelerating due to Imonitor being taken high may itself
invoke the Vmonitor condition.

This input is intended to prevent too high an acceleration
rate from causing an overcurrent/overtemperature situation at
the switching devices.

3) If Imonitor and Vmonitor are inactive, the algorithm
takes the UP and DOWN outputs from the magnitude
comparator, together with the required sign from the Speed
Reference Table and the instantaneous sign from the up/down
counter to compute whether acceleration or deceleration is
required:-

(a) If the required and instantaneous signs are different,
the first requirement is to decelerate to rest since no change of
direction is possible until this has occurred. Therefore, so long
as this condition holds, decelerate (see 1 and 2 in Table 3).

(b) If the signs are the same and UP and DOWN are both
zero then the required and instantaneous speeds are matched
both in terms of direction and magnitude, therefore neither
acceleration or deceleration is required (see 3 and 4 in Table 3).

(c) If the signs are the same but either UP or DOWN is high
then the direction of rotation does not need to change, but the
magnitude does. Therefore, if UP is high, accelerate or if
DOWN is high, decelerate (see 5,6,7 and 8 in Table 3).

(d) UP and DOWN both high is an illegal state since both
conditions cannot exist concurrently.

CONDITION upP DOWN REQD. INSTANT- ACCEL DECEL
DIRECTION ANEOUS
DIRECTION Active High

1. X X 0 1 0 1
2. X X 1 0 0 1
3. 0 0 0 0 0 0
4. 0 0 1 1 0 0
5. 0 1 0 0 0 1
6. 0 1 1 1 0 1
7. 1 0 0 0 1 0
8. 1 0 1 1 1 0
9. 1 1 X X ILLEGAL STATE

Table 3: Acceleration/deceleration block conditions
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The ACCEL and DECEL signals are gated with the accel or
decel oscillator to increment or decrement the speed.

This algorithm is clarified above in a flow diagram of Fig.5.

The counter is a 17-bit synchronous up/down counter, the
most significant bit being the instantaneous sign or direction bit.

The reset condition of this block is a logic 1 on the sign bit
(MSB) and zeros on all other bits, being representative of zero
speed and a forward direction. Zero speed must always be
represented in this way to prevent confusion between +/- 0,
therefore -0 is not a valid state and on no account is
programmed.

INSTANTANEOUS
MAGNITUDE
=0?

DISABLE
PWMOUTPUTS

V MONITOR
PIN HIGH?

| MONITOR
PIN HIGH?

SETPOINT
FREQ <
INSTANTANEOUS
FREQ ?

SETPOINT

N FREQ >
NSTANTANEOUS
FREQ?

IS

ACCELERATE

DECELERATE

Fig. 5: Acceleration/deceleration block flow diagram



AMPLITUDE CONTROL BLOCK

In order to ensure adequate control of motor flux, the
SA868/9 controls the motor voltage at all frequencies. The
general form of the voltage/frequency curve is shown in Fig.6.

AMPLITUDE
CONSTANT CONSTANT
TORQUE POWER
PEDESTAL

BASE FREQ. FREQUENCY

Fig. 6: General form of the voltage/frequency curve

SA868/9

At zero frequency a variable 'Pedestal’ voltage is applied to
the motor to overcome copper losses. The voltage then
increases in proportion to the frequency up to the selectable
'‘Base Frequency'. This is generally 50Hz or 60Hz but may be
selected to be anywhere in the frequency range. Frequencies
up to the Base Frequency are said to be in the Constant
Torque region.

Beyond the Base Frequency the amplitude is held at its
maximum value. This inevitably leads to a fall in the generated
torque with increasing frequency. Hence this is termed the
Constant Power region.

The SA868/9 incorporates an Amplitude Control Block as
shown in Fig.7.

The instantaneous frequency word is multiplied by the
preselected Gradient word. The result is added to the 8-bit
Pedestal value and the result is rounded to 8 bits by the
Overflow Detection/Correction circuit before being passed to
the PWM generator blocks.

INSTANTANEOUS
FREQUENCY

—F—>

MULTIPLIER frgfeeep

GRADIENT
OVERFLOW INST
ADDER +> DETECTION/ AMP.
CORRECTION '

PEDESTAL

Fig. 7: Amplitude control block diagram
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FACTORY MASKED INITIALISATION PARAMETERS

CARRIER FREQUENCY SELECTION

The carrier frequency is a function of the externally applied
clock frequency and a division ratio n, determined by the 3-bit
CFS word set during initialisation. The values of nare selected
as shown in Table 4.

CFSword 101 | 100 | 011 | 010 | 001 | 00O
Valueofn 5 4 3 2 1 0

Table 4 Values of clock division ratio n

The carrier frequency, fcarp, is then given by:

foik

foamm = ——CtK
CARR™ B12 x 2n +1

where fg x = clock input frequency.

POWER FREQUENCY RANGE SELECTION

The power frequency range defines the maximum limit of the
power frequency. The operating power frequency is controlled by
the 16-bit Power Frequency Select (PFS) word in the Control
Register.

The power frequency range is a function of the carrier
waveform frequency (fcapg) and a multiplication factor m,
determinedby the 3-bit FRSword. The value of m is determined
as shown in Table 5.

FRS word 110 | 101 | 100 | 011 | 010 | 001 | 00O
Valueofm 6 5 4 3 2 1 0

Table 5 Values of carrier frequency multiplicaion factor m
The power frequency range, frangs is then given by:

france = fcarp X 2
384

where fcagr = carrier frequency.

PULSE DELAY TIME

The pulse delay time affects all six PWM outputs by
delaying the rising edges of each of the outputs by an equal
amount.

The pulse delay time is a function of the carrier waveform
frequency and PDY, defined by the 6-bit pulse delay time select
word. The value of PDY is selected as shown in Table 6.

PDY word 111111 | 111110 | ...etc... | 000000
Value of PDY 63 62 ...etc... 0
Table 6 Values of PDY

The pulse delay time, 1,4, is then given by:

64 - PDY

bpgy=————
PY  fonrrX 512
where foagg = carrier frequency.

Fig.8 shows the effect of pulse delay on a pure PWM
waveform.

PWM SIGNAL
REQUIRED AT
INVERTER OUTPUT

- -
OUTPUT SIGNAL TO |_

lpdy —>

DRIVE TOP SWITCH
INVERTER ARM

toay > ’*
)

tpdy = PULSE DELAY TIME

tpay = "‘

OUTPUT SIGNAL TO
DRIVE BOTTOM SWITCH
INVERTER ARM

Fig.8 Effect of pulse delay on PWM pulse train

PULSE DELETION TIME

To eliminate short pulses the true PWM pulse train is
passed through a pulse deletion circuit. The pulse deletion
circuit compares pulse widths with the pulse deletion time set
in the Initialisation Register. If a pulse (either positive or
negative) is greater than or equal in duration to the pulse
deletion time, it is passed through unaltered, otherwise the
pulse is deleted.

The pulse deletion time, t,4, is a function of the carrier wave
frequency and PDT, defined by the 7-bit pulse deletion time
word. The value of PDT is selected as shown in Table 7.

PDTword 1111111 1111110 ...etc... | 0000000

Value of PDT 127 126 ...efc... 0
Table 7 Values of PDT

The pulse deletion time, t,q, is then given by:

_ 128-PDT
I toamnx 512

where foagg = carrier frequency.

Fig. 9 shows the effect of pulse deletion on a pure PWM
waveform.
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PWM SIGNAL
BEFORE
PULSE DELETION - L

>tod >tod | >tpd | >tod [>tpd|  >lod >tod [>lpd

<tod —» | <tod —»| (e

PWM SIGNAL
AFTER
PULSE DELETION -

PULSE PULSE
DELETED DELETED

tpd = PULSE DELETION TIME

Fig.9 The effect of the pulse delay deletion circuit

WAVEFORM SELECTION v,
Two bits, WSO and WS1, are used to define the power
waveform, according to Table 8:

A

WS1 | WS0 Waveform N
0 0 Sinusoid (default) o 1600 seo
0 1 Triplen (harmonic injection)

1 0 Deadbanding (switching loss reduction)
1 1 Reserved for customer specific variants

VA
Table 8: Waveform Selection

The waveforms may be described by the following \

mathematical relationships and are shown graphically in Fig. 10:

\

Sinusoid: 0° 60°  120° 180°\ 2401 300 360°
f(t) = A sin (wt) where A = amplitude,
@ = angular displacement
Triplen:
f(t) = 2A sin (wt + 30) -170 <w <60, 120 <w<240,300 <w< 360
fl)y=1 60 <=w<= 120, 240 <=0<= 300 Fig.10 Waveforms implemented in SA868/9

VOLTAGE/FREQUENCY GRADIENT SELECTION

| GrAD7 | GRADs | GRAD5 | GRAD4 | GRAD3 | GRAD2 | GRAD1 | GRADO |

MSB LSB

This parameter is used to define the Voltage/Frequency
gradient in the Constant Torque region of motor operation - as GRAD = (255 - PEDESTAL) fiange
shown in Fig.6. Its value is dependent upon the PEDESTAL foase X 16
value and the BASE FREQUENCY according to the following
equation: where 0 < GRAD < 255
PEDESTAL SELECTION
| Pep7 | PED6 | PED5 | PED4 | PED3 | PED2 | PED1 | PEDO
MSB LSB

This pedestal value defines the voltage present on the It is possible to defeat the Voltage/Frequency profile if

motor at zero frequency and is used to counteract the effects of  necessary by setting Pedestal = 255.

the copper loss which tends to dominate the overall losses at

low speeds. The specific value should be chosen carefully to PEDESTAL value (%) = PED x 100
ensure that the power dissipation in the motor is not excessive. 255

where 0 < PED <255



SA868/9

HARDWARE INPUT/OUTPUT FUNCTIONS

SET TRIP INPUT

The SET TRIP allows an external, active high event to
provide a rapid shutdown of the PWM signals. When the SET
TRIP input is taken to a logic 1, a delay of 3-4 master clock
cycles is triggered internally. If, at the end of this delay, the
SET TRIP input has remained high, then the PWM outputs will
be shut down and the TRIP acknowledge output will become
active.

This condition can only be cleared by applying a RESET
cycle.

The SET TRIP input has an internal pull-down resistor with
a value of approximately 100kQ

OUTPUT TRIP STATUS

The TRIP output indicates the status of the trip latch and is
active low. It does not become active until the end of the SET
TRIP delay time (assuming that the SET TRIP input stays high
for this period).

This output is capable of directly driving an LED through a
current limiting resistor for display purposes.

RESET INPUT

The RESET input is active low and performs the following
functions:-

i) All PWM outputs are forced low

i) Allinternal counters are reset to zero

iii) The instantaneous frequency word is set to zero
and the direction bit to 1 (forward).

iv) When released, the rising edge reactivates the PWM
outputs and sets the trip latch to inactive, provided that
the SET TRIP input is inactive and SET1 : SET4 0.

RESET must be held low for a minimum of 2 Raccel
Caccel seconds at power up to prevent acceleration defeat.

As a consequence of (iii) and (iv) the device will be re-
enabled and will re-accelerate when reset after a TRIP event.

TEST MODE

A test mode is provided for in-house test purposes. This
mode is invoked by linking the TRIP and DIR pins during
RESET. A pulse train is output on the TRIP pin, and if detected
at the DIR pin the device enters test mode. The pulses are no
more than 1/2;c x seconds in length to minimise the
disturbance to the TRIP circuitry. No pulses are sent after 32/
icLk seconds following RESET going low. These tests continue
even when RESET becomes inactive. A subsequent RESET
toggle will always force the device out of test mode so long as
no connection exists between TRIP and DIR.

10

XTAL1/XTAL2

These pins are for the crystal or ceramic resonator, if used.
Alternatively, XTAL1 may be used as an input for an externally
generated clock signal. Any external input is constrained to
having a mark/space ratio of 1:1 + 20% to ensure correct
device operation.

A small capacitor (approx 33pF) should be connected from
each of these pins to the negative supply rail when using a
crystal or ceramic resonator. However, no other components
are necessatry.

VMONITOR INPUT

Analog input which, when >V, inhibits acceleration and
deceleration. This input has higher priority than the | qniior PIN
and the Vmonitor condition therefore prevails if both V, onior
and | ,nitor @re active simultaneously.

DIR INPUT

Logical input which, in combination with External Sign and
Internal Sign bits allow direction of rotation of PWM outputs to
be reversed. A high input (when allowed by External Sign bit)
causes forward rotation and low causes reverse rotation. This
pin is must be tied to Vggp on the SA869.

IMONITOR INPUT

Analog input which causes the instantaneous output
frequency to reduce at the predetermined deceleration rate
when >Vppap. If the frequency is reduced to zero whilst this
input is >Vppan. the PWM outputs are temporarily turned off
and the deceleration inhibited. Normal acceleration may
resume when | onior IS bElOW >V gs. In addition, the PWM
outputs are re-enabled in the event that the frequency had
fallen to zero.
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D.C.
LINK
o — _. =
RECTIFIER
SOPPLY | aioon CURRENT INVERTER -
SMOOTH- SENSE
RESISTOR
oO— ING R
1 or 3 phase variable
voltage, variable
/ \ frequency waveform
VOLTAGE
DIVIDER ISOLATOR ISOLATOR
—| IMONITOR ~ SET TRIP
Waveshaping
SA868/9
VMONITORS1I/EI DIR

1]

LOAD

Fig. 11 Typical applications circuit
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PACKAGE DETAILS
Dimensions are shown thus: mm (in). For further package information, please contact your local Customer Service Centre.

1
I s e e e e e e e Y

PIN 1 REF
1473 (0-58) 1524 (0-60)
VIAX (Je— NOTCH NOM CTRS
AN N [ N [N [ N [ N [ N N [ N [ N Ny |
24
114/1-65 ‘ L_
_) . .
(0-045/0-065) (opoggfggl 6)
33-02 (1-300) |
-~ MAX  ————>
7y 051 (0-02) 3-05 (0-120)
5-08/(0-20) MIN MIN
M@X i l
SEATING PLANE A
A
0-38/0-61 24 LEADS AT 2:54 (0-10)
(0-015/0-024) NOM. SPACING

24-LEAD PLASTIC DIL - DP24

0-8°

HHHARAHHHAAR

0-25/0-71
7-40/760  10-00/10-64  (0-010/0-028)
/SPOT REF. (0-291/0-299) (0-394/0-419) x45°

CHAMFER |-© l l i (0%‘1‘23%:320)
REF—>[1 /¥
iEEEEEEEEELLE |
mahant e

I \ 1 2-36/2-64

\ , (0-093/0-104)
1

24 LEADS AT L 0.1?)/0.30

1-27 (0-050) (0-004/0-012)

NOM. SPACING

15.21/15.60
(0-599/0-614)

24-LEAD MINIATURE PLASTIC DIL - MP24

0-74 (0-029)
MAX.

—>
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1
I T e e s s e e I '

PIN 1 REF
7-11 (0-28 7-62 (0-30)
1(0:28) (J«— NOTCH NOM CTRS
NN N [ N N N S N N By
20
1-14/1-65 _,J L_
0-23/0-41
(0-045/0-065) (0-009/0-016)
27-94 (1-100)
D MAX
0-51 (0-02) 3-05 (0-120)
5-08/?0-20) v o
MAX —t l

SEATING PLANE

X
0-38/0-61 20 LEADS AT 2-54 é0'1 0)
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SEMICONDUCTOR

HEADQUARTERS OPERATIONS
MITEL SEMICONDUCTOR

Cheney Manor, Swindon,

Wiltshire SN2 2QW, United Kingdom.
Tel: (01793) 518000

Fax: (01793) 518411

MITEL SEMICONDUCTOR

1500 Green Hills Road,

Scotts Valley, California 95066-4922
United States of America.

Tel (408) 438 2900

Fax: (408) 438 5576/6231

Internet: http://www.gpsemi.com
CUSTOMER SERVICE CENTRES

FRANCE & BENELUX Les Ulis Cedex Tel: (1) 69 18 90 00 Fax : (1) 64 46 06 07
GERMANY Munich Tel: (089) 419508-20 Fax : (089) 419508-55

ITALY Milan Tel: (02) 6607151 Fax: (02) 66040993

JAPAN Tokyo Tel: (03) 5276-5501 Fax: (03) 5276-5510

KOREA Seoul Tel: (2) 5668141 Fax: (2) 5697933

NORTH AMERICA Scotts Valley, USA Tel: (408) 438 2900 Fax: (408) 438 5576/6231
SOUTH EAST ASIA Singapore Tel:(65) 3827708 Fax: (65) 3828872

SWEDEN Stockholm Tel: 46 8 702 97 70 Fax: 46 8 640 47 36

TAIWAN, ROC Taipei Tel: 886 2 25461260 Fax: 886 2 27190260

UK, EIRE, DENMARK, FINLAND & NORWAY

Swindon Tel: (01793) 726666 Fax : (01793) 518582

These are supported by Agents and Distributors in major countries world-wide.
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TECHNICAL DOCUMENTATION — NOT FOR RESALE. PRINTED IN UNITED KINGDOM

Thispublication is issued to provide information only which (unless agreed by the Company in writing) may not be used, applied or reproduced for any purpose nor form part of any order or contract nor to be regarded

as arepresentation relating to the products or services concerned. Nowarranty or guarantee express orimplied is made regarding the capability, performance or suitability of any product or service. The Company

reserves the right to alter without prior notice the specification, design or price of any product or service. Information concerning possible methods of use is provided as a guide only and does not constitute any

guarantee that such methods of use will be satisfactory in a specific piece of equipment. It is the user's responsibility to fully determine the performance and suitability of any equipment using such information and

to ensure that any publication or data used is up to date and has not been superseded. These products are not suitable for use in any medical products whose failure to perform may result in significant injury
or death to the user. All products and materials are sold and services provided subject to the Company's conditions of sale, which are available on request.

All brand names and product names used in this publication are trademarks, registered trademarks or trade names of their respective owners.



