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KM3702AD/AQ

INTERPOLATION COPROCESSOR

FEATURES APPLICATIONS
B Interfaces Directly with an 8 Bit Microprocessor H Motion Control Systems
B Wide Application Range B Robotics
B Reduced Number of Counter ICs B Drawing Machines
B Reduced Parts Count B Electrical Discharge Machines
W 40 Pin Plastic Dual inline Package B Special Machinery
: 605:;'183‘:8': :::; Pa;kag(le *See KM3702AD/AQ Operation Manual for further detail.
+ i er Supply
B 32 Bit Command Counter
B 24 Bit Error Counter — ’k*M""'zA'””"’*' T
B Adjustable Output Rate to the D/A 370 i
B 10 MHz Clock ~ -7
AN LA, AL
DESCRIPTION bRtk
The KM3702AD/AQ is a position control CMOS LS| which
monitors the difference between the COMMAND (+COM)
and FEEDBACK (+FB) pulses, under the conditions set by / : N
the CPU, and uses this position error to output a bit pattern I m@@&
to the D/A converter. The KM3702AD/AQ uses a single Mm%, @L@L&
+5V power supply and has TTL-compatible input and J
output. Its system clock (CP) frequency is 10 MHz maxi- -
mum. To keep track of the input pulses, there are two - I T
binary up/down counters: COMMAND COUNTER - 32 bits, BLOCK DIAGRAM
cumulative value of +COM and -COM input pulses, and oo AT sow -
ERROR COUNTER - 24 bits, difference between +COM 13 o il 9 o =
and -COMinput and +FB and -FB input pulses. tCOM and onre © iateold
+FB pulses can be input either synchronously or asynchro- surFER | 1| contaoL
nously. Data can be preset into these counters, and the o,
counter values can be read out by the host CPU. Com- —*—-|(.‘ S”“z'?;‘i?‘o"}’ﬂ —
mands from the CPU can be used to create a zero clamp | 0
condition or a floating state condition on the outputs to the w] € \ P !
D/A converter. Zero clamp means that for the purposes of - T | couen N
the D/A converter, the output pattern will be zero even — |
though the ERROR COUNTER continues to function nor- ol come. ] | ¥
mally. f ]p.za*:;m m
N e i
ORDERING INFORMATION JJ‘ oo ] i
‘B|PRESET DATA| 20 DF;EESGE‘;_:)EAJA |
KM3702A ﬂ [] DD @ GCONTROL } i i
- TATU: I
Tape/Reel Code 151 Byte Lose ‘r : :I
Temp. Range > 2nd Byte " : :
] u DA PATTERN INTERRUPT b
Package Code st :: Zv:e | ureur ! BUFFER E {‘ ‘}
PACKAGE CODE  TEMP. RANGE TAPE/REEL CODE kv o i)
H ic Dil : -20 10 +75 © : Bul _ ° ° ° oo
Dhamedls L Ciamlec Bk mim e g B S
— odlros dancte AQPackegss - _
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KM3702AD/AQ

I
ABSOLUTE MAXIMUM RATINGS
Input Voltage ....c.ocoerviiiveiiinns Vgg-0.3t0 Vpp +0.3V  Storage Temperature Range.................... -65 to +150 °C
Supply Voltage ........cccvevriiecccrnnene Vg -0.3to Vpp +7.0 V. Operating Temperature Range ...-20t0 +75°C
Power Dissipation (KM3702AD) ..........cccccceveenen 1.25W  Lead Soldering Temp. (10s€C.) c.ccocoveeiiviiinnnns 300 °C
Power Dissipation (KM3702AQ) .......ccocceevenieene 1.00 W
ELECTRICAL CHARACTERISTICS
D. C. CHARACTERISTICS
Test condltlons Vgg=0V, TA =-20t0 +75°C
SYMBOL PARAMETER TEST CONDITIONS MIN TYP ‘ MAX | UNITS
Vop Supply Voltage 4.75 5.0 5.25 "
!'lop Supply Current 5.0 mA
Input Signal 1 (Note 1)
Vi Low Level Input Voltage 0.0 0.6 v
Vi Htgh LeveI Input VoItage 3.0 Vob \'
I,_E AK Input Leak Current +10 YA
Output Signal 2 (Note 2)
h Low Level Input Current V=0V . -200 -10 I PA
_ T S S I R
IIH High Level Input Current { Vii=Vop L +10 ' pA
%Output Slgnal 3 (Note 3)
Vour Low Level Output Voltage l loL1 =2.0mA 0.4 v
V0H1 ngh Level Output Voltage bom =-200 pA 24
i Output Slgnal 4 (Note 4)
VoLe Low Level Output Voltage '0L2 =50 mA [ 0.4 Vv
' Vone Hrgh Level Output VoItage IOHZ = -500 uA 24 ‘ \Y%
loFF2 High Impedance Output +10 | pA
| Voltage | J
Note 1: CS, R/W, OD, A,, A;, Ay, LATCH, +COM, -COM, +FB, -FB, RESET, CP
Note 2: Dy, Dg, Dg, Dy, Dy, Dy, Dy, Dy, CHR, EHR, DAF
Note 3: INT, CCMP
Note 4: Dy, Dg, D5, Dy, Dy, D,, Dy, Dy
Note 5: 015, 014, 013, Oy 011, Oy, O, Og, 07, Og, O, Oy, 05, 0, Oy, Og,
N
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KM3702AD/AQ

ELECTRICAL CHARACTERISTICS (CONT.)

A. C. CHARACTERISTICS
Test conditions: Vpp =5V + 5%, Ty =-20t0 +75 °C

SY;BOT [\PAHWETE;W 7 Vﬁi I TEST CONDlTIONS L MIN:;P kiM\ﬁ)iTUlES‘
Output Slgnal 5 (Note 5)
Vois Low Leval Out&)t Voltage [ loLs —20mA
7;/6,4; 77777 H:gh Level dctput Voltage ) |;;|3 = -206 VpA
'o; 7 ‘ High Impedance Outpu? ‘7 o
L Voltage 7 ) 7 L )
CLOCKED SIGNAL 1 (Note 2)
TCYC | Clock Pulse Penod |
Tw Clock Pulse Wldlh (
T(;Rr 7 Clock F;Jsc Rlse Tlme - 7 N 7
TCE - Clock Pulse FaII Time ’
INPUT SIGNAL 2 (Note 3) N N )
7TH - ) Data Hold Time For Input Ji 7
Tsu Data Set Up Tlme For Input |
tD;F DAF To OUTPUT € 5) 7 f
OUTF;UT SIGNAL 3 (Note 4)
me Output Delay Tlme 1 o CL =60 pF
Tco - Output Delay Tlme 2 o k CL =60 pF
CPU INTERFACE 4 (Note 5)
‘»tAWV 7 i Access Time i CL_ 100 pF 7 o Nriir ) B 7}20 l ns\J
?TCO CS To Cutput = 100pF } T 100 | s
o owows aeeow | w | e
Ty | wanoroo R
| TroH Data Hold Time After OD | o ? o i ‘ - Lo
Note 2: CS R/W 0D, Ay, Ay A, LATCH +COM COM +FB FB RESET CP
Note 3: D, Dg, Dg, D,, Dy, Dy, Dy, Dy, CHR, EHR, DAF
Note 4: INT, CCMP
Note 5: Dy, Dg, Dg, Dy, D3, Dy, Dy, Dy
Note 8: 05, 014, O3, 012, O+, 04, Og, Og, O, Og, Os, 04, Oy, Oz, 05, O,
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KM3702AD/AQ

ELECTRICAL CHARACTERISTICS (CONT.)

A. C. CHARACTERISTICS
Test conditions: Vpp =5V + 5%, TA =-20t0 +75°C

T T T T - - "7 1 T T . [ T T
\ SYMBOL L PARAMETER ‘ TEST CONDITlONS [ MIN ] TYP MAX | UNIT h\

- E B - — [N N _ _— S I O |
‘cpul INTERFACE 4 (Note 5) J
fca i Address Valld After { 0 ] T ns
;‘ . CONTROL “ i } { 1
\ tac ; Address Valid Before |40 I [» i ns ]
‘ ' CONTROL ‘ | \ |
[ - ‘}7 - R - [RS Ar S - Lo oL
ton ~ CS Hold After CONTROL 0o ! \ ns
— R ke _ e e e e e
tese ) CS Valid Betore Control o |0 7\} a 77‘7 - } nsi\
tow | CS To WRITE 100 L T L ons |
[tec " Width of RW i 100 | Cons |

S - S e — S

‘wos B ' Data Set Up Time B 120 i ns
| twor | Data Hold Time After AW o | ns |
[ S ——e S —_—— — —_ S _ j— _ — -
Note 5: Dy, D, Dg, Dy, Dy, Dy, Dy, Dy
PIN FUNCTION (KM3702AD) - -
%SlGNAL _ _SYMBOL __PINNO. 10 _ DESCRIPTION -
Power Supply Voo 7”7407”7“7 - +4BV#5% ] ‘7‘
‘ Ground Ve 20 - ~ Ground L
\Chlp Select _ Cs. 1 1 Deviceselectsigna |
'Write .. RW 2 |  Wrtecontrolsignal - J
Oﬁutg% Dlsable o 3 I~ Output disable signal -
M@es\s .. A~A, 46 | __ Addressselectsigna /
} Data D,~D, 7~14 e Read/Write data /O common
... . Gstatec o ‘
| Error Counter Latch LATCH 15 | If more than 3 clock pulses then, ERROR COUNTER ‘

— _ . _ . .__value are tfransferred to the DATA REGISTER.
FCommand ~_+COM 16 I __+Command puise B - o
-Command ~  -COM_ 17 |  -Commandpuse |
+Feedback  +FB 18 | +Feedbackpulse S
W\FeecLack - .. B 19 1 -Feedbackpulse S
Reset ] RESET 21 I Resetsignat 7(
ClockPulse ==~ CP__ 22 | _Systemclock o o
AInterrupt __INT 23 O CPUinterrupt sign al - o \‘
Output for D/A 00~O, 24~39 0 Output pattern for D/A converter |
Converter 3-state outeut
2-10 TOKO, Inc.




KM3702AD/AQ

PIN FUNCTION (KM3702AQ)

| NAME
Power Supply
Power Supply

| Chip Select
Write

Output Disable

Address

|+ Command
| - Command

+ Feedbacj

- Feedbact§

Reset

Clock P Pulse

Interrupt

Output for D/A Converter

Error Counter Reset

) D/A Converter for Output

LFIoatmg -

Command Counter

‘ Comparator Output

+COM

Command Counter Reset

DAF

SYMBOL

VDDW

Vss
CS

R/W
oD

Ay Ag

D7 to Dg
LATCH

-COM__
+FB
-FB

RESET

cp
INT

Ogto 045

CHR
EHR

CCMP

2831 3846

55 TO 57
1,3to0 6, 58 to 60

49

50
51

19

18

10

20

21

9

48

251030, 32 t0 37,
401043

12
13

47

DESCRIPTION

+5 V + 5%

Device Slect Slgnal

 Reset Signal

__Write Signal
Read Signal

If more than 3 clock pulses than, Error
reglster
- Command Pulse

- Feedback Pulse

Address Srgnal

Read/Write Data, I/O Common 3 State I/O

Counter Value are transferred to the data

+ Command Pulse

+ Feedback Pulse

Basic Clock

CPU Interrupt Error Counter

D/A Converter Output

Command Counter Reset Sngnal

Error Counter Reset Srgnal

D/A Converter Qutput Floatrng

Signal

TOKO, Inc.
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KM3702AD/AQ

APPLICATIONS

1. Control of 2 axes can be accomplished by using one KM3701AD and two KM3702AD/AQs.

[

Feedpulse
Generator

Microprocessor

BUSY

KM3701AD
‘-. Interpolation Pulses
w == Xy
i T

§ IN Servo Motor

?

Serv 0
§ >| KM3702AD/AQ Converter a“" X Axis
<
§ O Quadrature Encoder
Servo Motor
D/A
KM3702AD/AQ Gonverter Y Axis
o
- NT
Quadrature Enceder
1. One KM3701AD can control two stepper motors.
: Feedpulse
Microprocessor Generator
— o _
FP BUSY

a KM3701AD

[

2 A

@ Interpolation Pulses

I:S Stepper Motor

g | D @

© ulse Motor | )

X Axis
o Driver
Pulse Motor ! X Axis
Driver

The interpolation pulse distribution rate is in accordance with the rate of the clock pulse (CP) and the internal calculation
time. The internal calculation requires 11 clocks in the case of linear interpolation and 21 clocks in the case of circular or

other interpolations.

i

F Interpolation

Linear interpolation

'[ Circular or other

j Interpolation Puise
Distribution Rate

] 454 4KPPs

| 238.1KPPs
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