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PPMC-103A New for 1990

The PPMC-103 is an improved, CMOS version of the PPMC-101/102 motor
controf IC. The use of CMOS over conventional NMOS reduces the power
consumption from 625 mW (PPMC-101) to 150 mW for the PPMC-103. The command
set is downward compatible with the PPMC-101/102 and adds three new functions.
The PPMC-103 also increases the maximum pulse rate to 19K pps and increases the
smoothness of the acceleration/deceleration operation and increases the number of
acceleration/deceleration steps to 11,220 max. (The PPMC-101/102 had a max of
8,160 accel/decel steps).

The major improvements are;

1 - Increase pulse rate to 19K pps maximum (P-out mode)

2 - Increase pulse rate to 12K pps maximum (phase outputs)

3 - CMOS technology. Decrease power consumption to 150 mW.

4 - Increase smoothness of acceleration/deceleration.

5 - Increase number of acceleration/deceleration steps to 11,220 max.
6 - Add a "SOFTWARE RESET COMMAND".

7 - Add an "AUXILIARY OUTPUT COMMAND" which controls the logic level
8 - Add a "SWITCHING RATE CONTROL COMMAND". This allows the duty
cycle and the frequency of "EXCITATION SIGNAL SWITCHING" to be
controlled by the user. This function is used to reduce power
consumption of the motor at standstill by chopping the phase

outputs, S1-S5.

The PPMC-103A is pin-compatible with the 101/102 versions, except that a
previously unused pin (pin 36) is now used as an output. If this pin was left open or
pulled up to 5V through a 3.3kQ resistor (as per the manual) on designs using the
101/102, then the 103A can be substituted directly. Of course, the crystal must be
upgraded to 12MHz for the 103A to give its' top performance.

When using the PPMC103A, substitute the following page 2 for the original page 2 appearing inthe PPMC101/102
manual. Al other pages should be treated as an addendum and inserted at the back of the manual.



PPMC103A

Number of steps ¢ 16,777,216 max
Acceleration/Deceleration pulse number  © 4 - 11,220
Maximum pulse rate : 19k pps (P-out mode, ext clock = 250KHz, RA = 13)

12k pps (Phase outputs S1-53, ext clock = 250KHz, RA = 20)
Power Supply © Swvolts ¥ 10% 30 ma max with 12MHz x'tal (CMOS)

2. TERMINAL RASSIGNMENT AND FUNCTIONS

NC1 1 — 403 Vee SIGNAL PIN* | 1/0 DESCRIPTION
;421 §§ gg g %CK ﬂ,i2 2,3 I | Crystalinputs (12MHz max.)
RESET =14 z7 =2 MON RESET 4 I | RESET input, active Tow
NC1 35 PPMC 36 3 AUKOUT ** E'g [ I | Chip Select input, active Tow
Gﬁg §$ 103 :3 i 'SNIT RD g | | Read strobe, active low
RPD 8 zZHE 52 AD 9 I | Address O
AD9 32853 WR 10 | | Write strobe, active low
SY“;E o :? gé - g; SYNC 11 | 0 |Timing output
po =12 29 | HOLD DO -D7 | 12-19 | I/0 | Data Bus, 8-bits
D1 413 28 [ CCW/TW L4 21 | | Reverse high-speed limit input
g§ z :; gz z zg‘:t E 22 | | Forward high-speed Timit input
D4 =116 25 = NC2 L2 23 | | Reverse absolute limit input
D5 17 24 201 t 24 | | Forward absolute limit input
g? z :g gg ; % I_:'—_-Ef 27 0 |Pulse output
GND =20 21 =34 CW/CCw| 28 0 | Direction output (forward/reverse)
HOLD 29 0 | Motor status output
S5 30 0 | Motor Sth phase output
S4 31 0 | Motor 4th phase output
. . g3 32 0 | Motor 3rd phase output
*#% AUKXOUT, pin 36, was previously
designated as unconnected in the 52 33 0 | Motor Znd phase output
PPMC-101/102. St 34 0 | Motor 1st phase output
iNT 35 0 | Interrupt output
AUX OUT| 36 0 | Auxiliary output (software controlled)
MON 37 | External control of motor power
"1* = Motor ON
‘0" = Mator OFF
CNP 38 | | Base point limit input
CLOCK 39 | | External ¢lock input (250 KHz max)
Voo 40 | [ +5v DC power supply
GND 7,20 | | Ground {0 wolts)
NC1 1,5,26| | | Pullup to Voo with 3.3K resistor
_o- NC2 25 0 | Leave this pin open (not connected)




PPMC-103R COMMANDS

SOFT ARE RESET COMMAND

This is a NE'W command, available on the PPMC-103A. This command causes a "RESET" of the PPMC with the
same effect as a "hardware reset” (e, the removal of power). After this command, the PPMC MUST be re-
INITIALIZED. Any parameter in the “INITIALIZATION COMMAND" can be changed at this time. The "SOFTW ARE
RESET" will also cause all phase outputs, §1-55, to turn off.

"SOFTY ARE RESET" cannot be sent while the motor is in motion. The flowchart below must be followed.

7 6 5 4 % 2 1
1 i|J]0|j0|0|0|O|0O } Software Reset Command

[ Software Reset ]

Software Reset Command
WRITE

ALUXILIARY OUTPUT COMMAND

This cemmand controls the logic level on pin 36. (On the PPMC-101 /102, pin 36 is unused). This command can
be sent at any time, even while the motor is running. Pin 36 assumes the appropriate logic level about 29 lisec
after the command is sent. (12 MHz operation)

11 ]o]lololololi1 } AUXILIARY QUTPUT "OFF" (pin 36 =)

1|11 |olo|lolofli1|0o } AUXILIARY QUTPUT "ON" (pin 36 = 1)




S%ITCHING TIME SETTING COMMAND

This new command allows programmable control over the frequency and duty cycle of the chopping of the
“phase outputs™, S1-53, when the motor is at standstill. The "EXCITATION SIGNAL SWITCHING" bit must be set

during "INITIALIZATION" to activate the phase chopping.

i|lojo|O0|O|1]|]0O]|C0O } Switching Time Set Command

} “ON" Time (Pon)

"OFF" Time (Poff)

—)l Ton l(—
Ton=(Ponx 2.5)+ 25 (lseconds) r
Toff = (Poff x 2.5) + 28.75 (lseconds)

—3|  Toff |«

s 1
Switching Frequency = —— —  (Hz)
( Ton + Toff )

[ Switching Time Set ]
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Switching Time Set DFF\,\!;]TE‘? pats
WRITE Y
P
R
IBF = 0 M
Yes

"ON" Time Data
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HIGH SPEED MODE COMMAND  (P-out only, Accel/Decel only)

This is a NEW command, to allow the P-0UT pulse rate to reach 1 9kpps. In this mode the “phase outputs”, 51-
S35 are disabled. The maxirum pulse rate ¢can only be achieved if the “external clock input”, pin 39, is driven
from the "SYMNC" output, pin 11. With a 12 MHz crystal driving the PPMC-103 A, the "SYNC" output = 800kHz.
The maximum pulse rate is obtained when the external CLOCK input, pin 39, is driven at 266.67 kHz and

RH = 13. The SYNC output must be divided by 3 to obtain 266.67kHz.

76 5 4 3 2 1 0

I 1 I 1 IU | o111 } High Speed Mode Command
0=CW
1 =CCW

0 = Interrupt Mask Enable
1 = Interrupt Mask Disable

The flowchart for this command is identical to that of the Accel/Decel Command.

The output pulse rate (speed of motor) is caleulated from the following formula;

&
Speed = 10 = pulses-per-second |for RHZ 13
(RH + 1) % (Telock) + (7 5psec.)

There are several ways to divide the SYNC output to levels useable by the PPMC-103A. The most versatile
way is to use a programmable divider such as the INTEL CORP. 8254, which contains three 16 bit counter-
timers. Programming the 8254 to divide by 3 gives (800kHz + 3) = 266 .67 kHz from SYNC output. &pplying
this to the CLOCK input at pin 39 will allow the maximum pulse rate of 19kHz. The beauty of using a software
programmable divider is the wide range of speeds then available to the PPMC-103 4. For example, using the
8254 (or any 16-bit divider), we can divide the SYNC clock by up to 65,536. This translates to a range of

pulses-per-minute to 19k pulses-per-second.

saTE o U Q@ +5V PPMC-103
g
CLK O 800KHz ¢ 11layne
Address/Data < | (+N) 10 « 39
Lines OUT O —>->2]CLOCK
800kHz + N ez 1r
P-out 28—
! 8254 CW/CCW

Alternatively, a fixed divide-by-three circuit may be used where only the highest range of speeds is desired;

hd PPMC-103
800kHz
4 2 Z 44
l _ 74LS169 Elk = =
16 (+3) ) Qb > CLOCK
IEECEEEEECEE _
EECGEIRENE Ml




