ETOKO

KM3701AD

FEATURES

B High Speed of Interpolation Pulse Output

B Linear, Circular, Parabolic, Logarithmic and
Exponential Interpolations Are Possible

B Reduces Software Design Necessary For
Interpolation

B Can Be Interfaced Directly With An 8 Bit
Microprocessor

H Interrupts the Microprocessor At the End of the
Move

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

24 Bit Data Length

Up to 5 MHz Clock Frequency

28 Pin Plastic Dual In-Line Package
Single +5 V Power Supply

DESCRIPTION

The KM3701AD is a CMOS LS| developed as an interpo-
lation pulse generator for motion/numerical control sys-
tems. The KM3701AD incorporates linear and circular as
well as parabolic, logarithmic and exponential interpola-
tions. The functions and coordinate values for linear,
circular or other interpolations are set by the microproces-
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
from the KM3701AD does not depend on the slope of a
particular move (when v2 control is enabled). Each
KM3701AD generates pulses to interpolate 2 axes. When
used with the KM3702AD/AQ (LS| for servo motor contral),
motion/numerical control systems can be built easily, thus
reducing costs and enabling smaller units to be made.

ORDERING INFORMATION
TK3701 0 0 00O

Tape/Reel Cede
Temp. Range

Package Code

INTERPOLATION COPROCESSOR
APPLICATIONS

B Motion/Numerical Control Systems
M Robotics

B Drawing Machines
B Electrical Discharge Machines
B Special Machinery

*See KM3701AD Operation Manual for further detail.
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~ PACKAGE CODE TEMP. RANGE TAPE/REEL CODE
D: Plastic DIp A: -2010 +70 °C BX: BulivBag
MG: Magazine
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KM3701AD

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Vgg-0.3to0Vgg+ 7.0V Storage Temperature Range................... -65 to +150 °C
Input Voltage .........ccoevevveevnnne. Vgg-0.3t0 Vpp + 0.3V Operating Temperature Range ................. -20t0 +75°C
Power DIiSSIPation ...........coccvveveerereeieeeereerene 1.25 W  Lead Soldering Temp. (10 S€C.) voevovvveeureiereieens 300 °C
ELECTRICAL CHARACTERISTICS
D. C. CHARACTERISTICS
Test conditions: Vgg =0V, Ty =-20 to +70 °C
SYMBOL PARAMETER TEST CONDITIOI;IS MIN TYP MAX 7I;JNITS
Vop Supply Voltage 4.75 5.0 5.é5 i V o
lob ] Supply Current TQYC =0.5pS, No Load 7 [ 10 mA
| Input Signal (Note 1)
" | LowLevel Input Voltage I =-10 yA 03 | 06
| ViH High Level Input Voltage 7 ly=10pA 3.0 - Vpp+0.3
Output Signal (Note 2) 7
‘ VoL . Low Level Input Voitage Vlio,_ = 2.0mA % —07——*; o
Vo | High Level Input Votage | Ioyy = -200 A 24 ‘ | 77%_ v
I/0 Signal (Note 3)
;i/r"_ Low Level Input Voltage I, =-10 pA -0.3 l 0.6 v 7 ;
Vi High Level Input Voltage Py =10pA 3.0 ! Vpp+0-3 \
grlcr,L 7 Low Level Qutput Curren? VoL=04V 5.5 rﬁA i
[ A
{‘ lon High Level Output Current x%}{‘ Tn:/,?e"d; gc5e \ 10 A |
L =

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

ELECTRICAL CHARACTERISTICS
A. C. CHARACTERISTICS

Test conditions: Vpp=5V 5%, Ty=-20t0 +70°C

' SYMBOL | PARAMETER - TEST CONDITIONS ] MIN | TYP | MAX ‘\ UNITS
' Clock Signal (Note 1) ’ 7
TCYC Clock Pulse Period I Typically 1 MHz \\ 0.2 i 1 1 10 ! usS
Tw | Clock Pulse Width | | 60 Moy 60, ns
+CR E Cl?ck Pulse Rise Time 7 ; 10 E ns
Ter 1 Clock Pulse Fall Time | 10 | s
;but Signal (Note 1)
T Data Hold Time | 10| | ns |
Tsu | Data Hold Time | 7 Ty +20 | 4 s ‘
Output Signal (Note 2) J
' Tp 1 Output Delay Time " - C_ =60 pF o ‘ : | 100 ns ;
|
| Output Signal (Note 3) !
TA » :‘ Access Time | C_=100pF, Ry, = 1.5kQ o120 | ms
Teo | ¢S to Output | C_=100pF ‘ 100 | ns
— ) |
)@O | opwouput | Rpy=15ke | o s
Tow | Width of OD | G, =100pF 120 I
Tron | Datahod time after 0D | Rpy = 15k S0 | e
FCA ‘ Address valid after Control ! 7 0 3 ns
:(TAC Address valid before Control I 20 ns 7
FCH ‘ CS hold after Control w 7 i k 1 ns }‘
Tosc | GS valid before Control 0 s
[ Tew © CSto Write | 120 ‘ 1o
ETCC | Width of RW 120 ‘ s J
I Twos “ Data set-up time to Write | 120 | - ons |
TwoN z Data hold time after RAW “ 120 1 ns T
Note 1: CS, R/W, OD, Ay, A;, Ay, RESET, CP, P, Dy, Dg, D5, D, D3, Dy, Dy, Dy
Note 2: BUSY, INT, +DX, DX, +DY, DY
Note 3: Open drain output, D5, Dg, Dg, Dy, D3, Dy, Dy, Dy
e —

TOKO, Inc.

www.DataSheetdU.com 23



KM3701AD

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

. 1.5 MHz Clock 5.0 MHz Clock
Step size and
:xﬁaer:cfalation Maximum Maximum Maximum Maximum
Pulse Rate Tool Speed Pulse Rate Tool Speed
m;.a.rom MM | 4363Ksec  8.38 m/min 4545Kisec  27.3 m/min
Al other 71.4 K/sec 4.39 m/min 238.1 K/sec  14.3 m/min
pnit: -0001 136.3 K/sec 838"/min 4545 Kisec  2727"Imin
71.4 K/sec 439"/min 238.1 K/sec 1428"/min
All other
PIN FUNCTION
SYMBOL | PIN NO 110 DESCRIPTION
Power Supply Voo 28 — +5 V5%
Ground Vs 14 — Ground
Chip Select Ccs 1 I Device select signal
Write R/W 2 i Write signal
Output Disable oD 3 | Read signal
Address A2~AQ 4~6 | Address
Data D7~D0O 7~13 7O Read/Write data I/O common
15 open drain
Clock Pulse CP 18 | Clock
Reset RESET 17 I Reset signal
Feed Pulse FP 19 i Interpolation feed pulse
Interpolation Busy BUSY 22 o When active, it shows calculation is being
done.
Interrupt INT 23 o) Completion of interpolation
+DX output +DX 27 O 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 o] Y axis negative direction interpolation pulse
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KM3701AD

TYPICALAPPLICATIONS
1. Control of 2 axes can be accomplished by using one KM3701AD and two KM3702AD/AQs.
. Feedpulse
Microprocessor Generator
] ¢ P BUSY
KT kMa7oiAD
< D Interpolation Pulses
— X Y
INT
Servo Motor

D/A
>| KM3702AD/AQ ™ Converter
I i

Quadrature Encoder

Data, Address Bus

INT
Servo Motor
‘_—> KM3702AD/AQ _’Cor?\?:rter p ” Y Axis
%’ — F
4 INT

Quadrature Encoder

1. One KM3701AD can control two stepper motors.

] Feedpulse
Microprocessor Generator
i ’ FP BUSY

KT Km3701AD
< Interpolation Pulses

INT Stepper Motor

Data, Address Bus

Pulse Motor |
Driver

X Axis

Driver

Pulse Motor 4.@ X Axis
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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
clocksin the case of linear interpolation and 21 clocks in the
case of circular or other interpolations.

) i Interpolation Pulse
Interpolation Distribution Rate
Linear interpolation 454.4 KPPs |
| Circular or other 238.1 KPPs |
| : J
NOTES
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