[ETOKO

FEATURES

High Speed of Interpolation Pulse Output
Linear, Circular, Parabolic, Logarithmic and
Exponential Interpolations Are Possible
Reduces Software Design Necessary For
Interpolation

Can Be Interfaced Directly With An 8 Bit
Microprocessor

Interrupts the Microprocessor At the End of the
Move

Incorporates An Automatic Stop Function At the
End Point and A Fixed Speed Control Function

KM3701AD

APPLICATIONS

H Motion/Numeri
B Robotics

cal Control Systems

M Drawing Machines
M Electrical Discharge Machines
8 Special Machinery

-]
INTERPOLATION COPROCESSOR

*See KM3701AD Operation Manual for further detail.
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M 28 Pin Plastic Dual In-Line Package AW | Readiwrite
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DESCRIPTION | Jggg—c P_T B
O 'ulse
The KM3701AD is a CMOS LS| developed as an interpo- | Feed Pulse }
lation pulse generator for motior/numerical control sys- ( ST
tems. The KM3701AD incorporates linear and circularas L0X__ | Output 00
well as parabolic, logarithmic and exponential interpola- sDY | Output (Y
tions. The functions and coordinate values for linear, | z:;’ - ‘
circular or other interpolations are set by the microproces- ‘ T e _
sor. Internal calculations are performed with the input of
Feed Pulses. Interpolation pulses are then distributed to
both the X and Y axes. The frequency of the output pulses S e B
from the KM3701AD does not depend on the slope of a \
particular move {(when V2 control is enabled). Each BLOCK DIAGRAM \
KM3701AD generates pulses to interpolate 2 axes. When | !
used with the KM3702AD/AQ (LS| for serve motor control), ~ popro—s Du%‘"’J‘ f
motion/numerical control systems can be built easily, thus Bufer ¢ 3“ l‘ 5 ’ T” : * ‘
reducing costs and enabling smaller units to be made. ‘ o | Gontect Slalusl ?,f:,‘g@M ‘
cs_ ata
; g’g" oo [R)e;is(er
( AQ-A2
ORDERING INFORMATION J
Feed |
TK3zo1 00 OO 7 @ o L
Comta T xreg
Tape/Reel Code 8 Y Reg
Temp. Range ‘ _C_P o> é 3?::
| RESET & intetpalation
Package Code i Voo P Ragister
PACKAGE CODE TEMP. RANGE TAPE/REEL CODE r Vi O ’
D: Plastic Dip A: -2010+70°C 'B‘)é BMIA.II;I:::E i BUSY W DX DV J
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KM3701AD

ABSOLUTE MAXIMUM RATINGS

Supply Voltage ... -..Vgg-031t0 Vgg+ 7.0V
Input Voltage .......... Vgg-03t0Vpp+03V
Power Dissipation ...........cccoecovieiiine e 1.25W

ELECTRICAL CHARACTERISTICS
D. C. CHARACTERISTICS

Test condmons Vss =0V, TA = -20 to +70 °C

Storage Temperature Range...... -65to +150 °C
QOperating Temperature Range ................. -20to +75 °C
Lead Soldering Temp. (10s€C.) .cccoreeeccrrnnnnenee 300 °C

LSYMBOL PARAMETER i TEST CONDITIONS %I MIN ‘ TYP MAX | UNITS
Ii\(DD - SuppIY Voltage - ‘ - | 478 5 oﬁ‘l 525 | V|
IDD 77777 SuppIyVCurrent | VTCYC =05 uS,V No Lond l - 7J i 10 ] mf\ii
Input Signal (Note 1)
VL, J Low Level Input VOH?QQ PL = »IO WA i \777-0.37 0.6 ) v
an B L ngh Level Input Voltage ,,i,,I'H = IO A o 3.0/ | i VVDD+70 371 \{ B
Output Slgnal (Note 2)
T - T 1 —
YOL,, e Low LeveI Input VoItage - Io,_ =20 mA ) ‘7 r‘ 0.4 B | v B
| Vou Hrgh Level Input Voltage | low = -200 A 2.4 |
— ~ . . - SN D S - _ R
I I[o] Slgnal (Note 3)
Vi i | WLow LeveI Input VoItage ,,I“- =-10 pA N 77-0 3 J{ 7 7747”07.6 |
Viu ) 7 l ngh Level Input Voltage ,,‘ I'H,iio pA ) 7 3.0 | B YDD+03 Viﬁ
IQI; R Low LeveI Qutputﬁurrent - V,Q,',— = 04V L 5§' 7\ B mf\ |
fon Hugh Level Output Current . Vg = Vp,-05V 10 | uAW
‘\ High Impedance |
Note 1: CS, R/W, OD, A,, A,, Ay, RESET, CP, FP, D;, D, D5, D, Dy, Dy, Dy, Dy
Note 2: BUSY, INT, +DX, -DX, +DY, -DY
Note 3: Open drain output, Dy, Dg, Dg, Dy, Dy, Dy, Dy, Dy
2-2 TOKO, Inc.




KM3701AD

ELECTRICAL CHARACTERISTICS

A. C. CHARACTERISTICS

Test conditions: Vpp =5V 5%, Ty=-2010+70°C

'symeoL | PamaMETER | TESTCONDTIONS | MIN | TvP | Max | unrs
Clock Signal (Note 1) - ’

\'T(TYC’" [ ClockPusePerod  Typicaly MMz | 02 1 | 10 | us
T | CookPusewah | e T B TT(;;-eb[ ns
}?CF; 77777 B Clock Pulse Rnse Tlme ‘: - 7?\7 N V‘w‘ 77107"” ‘gi ns
[TC;\ - Clock Pulse FaII Tlme e 7 B 7 77777 * \1\ 7;1071 ijg,,
| input Signal (Note 1) S

\:I'T¥7 o &a Hold T|me N T 7777777 7 - J\101 7777 - n; J
T (omarostme | T [
Output Signal (Note2) - - ]
‘TD | Output Delay. Tlme | C_=60pF | \ 100 | ns |
‘Oﬁtp;t Sl&nal (Note 3) B - - - ’71
LTA o LAccess Tlme I CL_ 100 pF Fil;U _1 5k.Q 7T77 [ 127) l ns i
Teo | Gswoww oo [ e | "
T oDwouu Ry 15k T e
Tou | Waneod Gewsr w0 ow !
TroH | Data hold time after op | Rey=15k R VI L ons |
T(;\¥ N Addressivgla aﬂer Co;t;:ﬁ - - {‘7 T‘i o 7n577j
T;: B " Addré;;s;al|d before Control 4\ T T 2(3 7 { I ) ;1; {
T oowsawows o w
Tese CS val|d before Control L0 ‘ : f ns !
T e w e
Teo Wldth of RNV ! 120 ns T
?v;l)—si \7*! Dataset uptlme to WTte I a ) B \120‘{ N { 77777 { 7nsf
EWDl : [ Dataihiold tlmiafter R/W o i . 77”1‘ a) o ‘741 B ‘ nsT
Note 1: CS, R/W OD A2 A1 Ag, RESET, CP FP D, Ds D5 Dy, Dg, Dy, Dy, Dy

Note 2: BUSY, INT, +DX, -DX, +DY, -DY

Note 3: Open drain output, D,, Dg: Dg, Dy, D3, Dy, Dy, Dy
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KM3701AD

Maximum feed pulse and tooling speed for typical step sizes and clock rates.

Step size and 1.5 MHz Clock 5.0 MHz Clock
type of . . . :
Ir‘:rerpolation Maximum Maximum Maximum Maximum
Pulse Rate Tool Speed Pulse Rate Tool Speed
Ei"n';;'rom MM | 136.3 Krsec 8.38 m/min 454.5 K/sec ~ 27.3 m/min
i 14.3 m/min
All other 71.4 K/sec 4.39 m/min 238.1 K/sec
Unit: .00071 136.3 Kisec 838"/min 4545K/sec  2727"/min
71.4 Kisec 439"/min 238.1 K/sec 1428"/min
All other
PIN FUNCTION
| SIGNAL SYMBOL | PINNO. | 1O | DESCRIPTION
Power Supply Voo 28 — +5 V5%
Ground Vs 14 —_ Ground
Chip Select CS 1 I Device select signal
Write R/W 2 I Write signal
Output Disable oD 3 I Read signal
Address A2~A0 4~6 I Address
Data D7~D0 7~13 e Read/Write data 1/0 common
15 open drain
Clock Pulse cP 18 i Clock
Reset RESET 17 | Reset signal
Feed Pulse FP 19 i Interpolation feed pulse
Interpolation Busy BUSY 22 e} When active, it shows calculation is being
done.
Interrupt INT 23 O Completion of interpolation
+DX output +DX 27 ) X axis positive direction interpolation pulse
-DX output DX 26 0] X axis negative direction interpolation pulse
+DY output +DY 25 0] Y axis positive direction interpolation pulse
-DY output -DY 24 0 Y axis negative direction interpolation pulse
2-4 TOKO, inc.



TYPICALAPPLICATIONS

KM3701AD

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

Data, Address Bus

Micropracessor

Feedpulse |
Generator

=3

KM3701AD
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Converter

BUSY

‘-’ Interpolation Pulses

Servo Mator
X Axis

D/A

Quadrature Encoder

Serva Motor

KM3702AD/AQ

Converter a

D/A
Y Axis

i

INT

1. One KM3701AD can control two stepper motors.

Microprocessor

Feedpulse
Generator

Data, Address Bus
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Quadrature Encoder

BUSY
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Interpolation Pulses

Stepper Motor

Pulse Motor @ X Axis
Driver

Pulsg Motor E } X Axis
> Driver
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KM3701AD

INTERPOLATION

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 inthe case of linearinterpolation and 21 clocks in the
case of circular or other interpolations.

R L

i . \ Interpolation Pulse

| Interpolation ! Distribution Rate |

P - - R

¥ Linear interpolation 454.4 KPPs

T R T

* Circular or other ; 238.1 KPPs |
NOTES
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