TECHNICAL DATA

Stepping Motor Driver IC IK6502

General Description

IK6502 is stepping motor driver ICs with MOS output
transistors.

The ICs can control two-phase stepping motor forward and
reverse by bipolar driving. They have a power-saving circuit
and a standby circuit.

Ordering Information

IK6502N DIP-16
Features

* They are similar substituting products of TB6674.
Both products have same packages and same pin assignments.
* One-chip two-phase bipolar stepping motor driver (including two bridge drivers)
* Power saving operation is available
 Standby operation is available
Current consumption < 20 pA (typ.)
* Built-in punch-through current restriction circuit for system reliability
and noise suppression
* TTL-compatible inputs INA, INB, PS, and Vs,g terminals
* ON resistance PS=L:3.0Q (Typ.)
PS=H:8.5Q (Typ.)
* High driving ability
- lo starT) 350 MA (MAX.): Vs1 ENABLE
> lo HoLpy 100 mA (MAX.): Vs, ENABLE
» Typical PKG DIP16
* GND terminal = HEAT SINK
* Over current shutdown circuit (ISD)
* Thermal shutdown circuit (TSD)
» Under voltage lockout circuit (UVLO)
* Pull-down resistance for input terminal (250 kQ)
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I1K6502

Block Diagram

Vs1a Vs2A Vcc  Vs2B VsiB

e
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e
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Pin Description

Pin No. Symbol
1 Vsoa Low-voltage power supply terminal
2 Vce Power voltage supply terminal for control
3 IN A A-ch forward rotation / reverse rotation signal terminal, Truth
Table 1
4 GND GND terminal
5 GND GND terminal
6 IN B B-ch forward rotation / reverse rotation signal terminal, Truth
Table 1
7 PS Power saving signal input terminal
8 Vs2B Standby signal input terminal, Truth Table 2
9 Vsie High-voltage power supply terminal
10 oB Output B
11 ®B | Output B
12 GND GND terminal
13 GND GND terminal
14 dA Output A
15 QA Output A
16 Vsia High-voltage power supply terminal
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I1K6502

Truth Table 1

Input Output
PS IN ® 0}
L L L H ENABLE Vgs;
L H H L ENABLE Vs;
H L L H ENABLE Vs2 (Power saving)
H H H L ENABLE Vs, (Power saving)

Truth Table 2

VsoB Mode
L POWER OFF (Standby mode)
H OPERATION

Note: Apply 5V to Vsza as a supply terminal.

Terminal circuit

Input terminal
(INA, INB, PS, and Vs2g)

Vce
@)
2\
15kQ)
OoO—
VAN 250kQ

The diagram is partly-provided and omitted or simplified for explanatory purposes.
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I1K6502

Absolute Maximum Ratings (Ta = 25°C)

Characteristic Symbol Rating Unit
Vee 6.0
Supply voltage Vs1 24.0 \%
VSZ Up tO VCC
Outout lo (PeAK) +400
utpu
currant IK6502N lo (sTART) +350 mA
lo (HoLD) +100
Input voltage VN Up to Vce \
1.4 (Note 1
Z.O"".er | IK6502N Po ( ) W
ISsipation 2.7 (Note 2)
Operating temperature Topr -30to 75 °C
Storage temperature Tstg -55 to 150 °C
Note 1: IC only

Note 2: This value is obtained if mounting is on a 50 mm x 50 mm x 0.8 mm PCB, 60 % or
more of which is occupied by copper.

Operating Conditions (Ta = 25°C)

Characteristic Symbol Min. Typ. Max. Unit
VCC 45 - 5.5
Supply voltage Vs1 8.0 - 22.0 Vv
Vson 2.7 - 55
Output IK6502N o i i +350 mA
current
Input voltage VN 0 - Vce \Y
Maximum frequenc
. a y f|N - - 25 kHz
of input pulse
Minimum resolution
tw 20 - - uS

of input pulse

Value of ON resistance tends to increase when the difference between Vs; and Vsoa
becomes 5 V or less.
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I1K6502

Electrical Characteristics
Unless otherwise specified, Ta = 25°C, Vcc =5V, Vs =12V, and Vsopa =5V

Test
Characteristic Symbol Cir- Test Condition Min | Typ. | Max | Unit
cuit
lec PS: H, Vese: H 3 5
mA
Supply current leca 1 PS: L, Vese: H 3 )
I 1 20 A
cc3 Veos: L M
Input High VINH 2.0 Vcc \%
voltage Low Vine INA, INB, PS, Vsss 0.2 0.8
Input hysteresis
voltage* Vinhys 1 90 mV
INA, INB, PS, Vs Vin=5.0V
¢ Built in pull-down resistance S 20 38 WA
Input current 1
In @ Vin=0V 1 MA
Ron 1H 2 PS: L, VSZB: H IOUT:400mA 3 5
Output
ON . . -
resistance IK6502N Ron ,4 3 PS: H, Vsos: H | lout=100mA 8.5 16 Q
(Note)
Ron L 2 VSZB: H IOUT:400mA 0.9 35
ode | g Veu 1.2 | 25
Diode forwar 4 |1-=350mA,PS=L v
voltage
VEL 1.0 2.2
tPLH 0.5
Delay time IN-o us
tPHL 0.5
T_her_rrlal shutdown TSD (Design target only) 160 °C
circuit
TSD hysteresis * TSDhys (Design target only) 20 °C

* K Semicon does not implement testing before shipping.
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I1K6502

Under voltage Lockout Circuit (UVLO)

The IK6502 incorporates an under voltage lockout circuit.
Outputs are turned off (Hi-Z) under the conditions as follows;

Vce £4.0V (Design target) or
Vsia < 6.0 V (Design target) and Vs < 6.0 V (Design target) or
Vsoa < 2.2 V (Design target)

The UVLO circuit has a hysteresis and the function recovers under the conditions as
follows;

Vce = 4.1V (Design target), Vsia vsig = 6.5 V (Design target), Vsoa = 2.3 V (Design target)

UVLO operation

4.1V (design target only)

4.0 V (design target only)

Vcc voltage

UVLO operation

H
UVLO internal signal

L
H
Outut pin Normal OFF (Hi-2) Normal
operation operation
L
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I1K6502

UVLO operation

6.5 V (design target only)

Vs1A, Vs1B voltage
6.0 V (design target only)

UVLO operation

<+

H
UVLO internal signal

L
H
Outut pin Norma_l OFF (Hi-2) Norma]
operation operation
L
UVLO operation
2.3 V (design target only)
Vs2A voltage
2.2V (design target onl
( g . Y) UVLO operation
H
UVLO internal signal
L
H
operation operation
L
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I1K6502

Over Current Protection (ISD) Circuit

The IC incorporates the over current protection circuit that monitors the current flowing
through each output power transistor. If a current, which is out of the detecting current, is
sensed at any one of these transistors, all output transistors are turned off (Hi-Z).
(However, ISD is not incorporated in upper PchDMOS when PS is high level (Vs2a is 5V
usage) because ON resistance is large.

Masking time is 20 ys. The operation does not recover automatically (latch method).
There are two recovery methods written below.

(1) Power monitor turns on when any of the power supply decreases and reaches the
specified voltage.

(2) Vszp Is set low level for 20 ys or more and then set high. The operation recovers in
10 ps.

Reference design target of detecting current is as follows;

PS =1L, Vsia (12 V) : PchDMOS =0.8 A

PS = H/PS =L in common : Lower NchDMOS = 1.1 A

Please reduce the external noise to prevent malfunction for ISD.

ISD operation

ISD detecting value
Output current
0
 OFF time
20us
(design target) -
H
ISD internal signal
L
20us — ,—10“?
(design|target)—| [+— (design target)
Vs2B
Operation recovers
by one of two cases 3 Power monitoring: ON
Power
U\./LO Power monitoring: OFF monitoring:
(Power monitor) OFF
Output terminal Normal : Normal
operation OFF (Hi-Z) operation
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I1K6502

Thermal Shutdown Circuit (TSD)

The IK6502 incorporates a thermal shutdown circuit. If the junction temperature (T)j)
exceeds 160°C (design target only), all the outputs are tuned off (Hi-Z).
It recovers automatically at 140°C. It has a hysteresis width of 20°C.

TSD = 160°C (design target only)
TSD operation
160°C (typ.)

Chip temperature
140°C (typ.)

/ _ TSD operation

< »

H

Internal TSD signal
L
: N I

orma '
. FF (Hi-Z

Outut terminal operation Sl glsgr];?ilon

L
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I1K6502

Test Circuit 1. lcci, leco, lecs, lina, Iing, and lps

5V

1
i

—a° SW2

Item SW; SW, SW; SW4
lcca b b a a
lcco b b b a
lces b b — b
lin A a — — a
Iing — a — a
Ips — — a a

All terminals of INA, INB, and PS should output low or be connected to the ground
terminal in measuring lccs.
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I1K6502

e LIH1, W AIH2, L2, .. L3

Vs=12V
16/16 O
_.TL ) N RL% u IL
(29 :
- —o0 oa
IK6502 H swa (v )X SW5
e (- 1 = :
¢———0
5% - 7 =
- L &
20 SW3 @ Py
*: Adjust R to correspond to I,.
ltem SW; SW, SW; SWy SWs I (mA)
a — a
b — b
VsAT 1H1 b a 100
— a d
— b c
a — a
b — b
VAT 1H2 b a 400
— a d
— b c
a — b
b — a
Vsat L2 — b 100
— a d
— b c
a — b
b — a
VSAT L3 b b 400
— a d
— b c
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I1K6502

Test Circuit 3. Ron 51, Ron 242, and Ron 4

Vs=12V
16 O
5\ J_ 15 : 4
; | a 8 RL% u IL
b —o0— 14 g
SW1
L ) X L
IK6502 @ SW4 — N
= c
a
———o0 £
20 Sw2 I@ RL% u | }
—~—o—] -
b SW3 @ &
*. Adjust R to correspond to I,.
ltem SWi SW, SW; SWy SWs I (mA)
a — a
b — b
VsaT 2H1 a a 20
— a d
— b c
a — a
b — b
VsAT 2H2 a a 100
— a d
— b c
a — b
b — a
Vsat L1 a b 20
— a c
— b d
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I1K6502

Test Circuit 4. Vey, and Vi

0@@“@@

[F=350mA ©a l
b SW2

c
od
eo

=
IK6502 C‘j‘” :T en

O,

o

Measuring Method

ltem SW, SW,

a

Vry b e
C
d

a

Ve e b

C

d
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I1K6502

Timing Chart (two-phase excitation)

INA

IN B

—

PS

Vs1
oA Vs2

Vs1

Vs2 S o

Vs1

oB Vs2 tpHL
Pla iis

Vs1
Vs2

Thermal Performance Characteristics

IK6502N (DIP-16)

Pp - Ta

Thermal resistance
Rth (j-a) =89°C/W
\ @®Mounting on a PCB of 50 mm

e

2.7

x 50 mm x 0.8 mm, 60% or
N more of which is occupied by

2 copper
@ No heat sink
N

\\\\\
RN

0 50 100 150 200

Power Dissipation Pp (W)
4
ya

Ambient Temperature(°C)
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I1K6502

Application Circuit

Vs2g —Pp» il

O 5v
_Vs1aB

%ég$$6@1

IK6502

o0 2l

1

Note 1: Connect the Vs, terminal to the lower supply voltage (5 V).

Note 2: Supply smoothing capacitor* should be connected between each supply terminal
(Vcc, Vsaa, and Vsiag) and GND terminal.
*: (Ex.): Capacitors of tens of yF and 0.1 pF which are connected in parallel.

Note 3: Utmost care is necessary in the design of the output, Vcc, Vy, and GND lines
since the IC may be destroyed by short-circuiting between outputs, air contamination
faults, or faults due to improper grounding, or by short-circuiting between contiguous
terminals.

Note 4: By our short-circuited examination of neighboring terminals, when 9 and 10
terminals or 15 and 16 terminals are short-circuited, in any case might to be destroyed
and cause the trouble of smoking etc. Please use an appropriate fuse to the power supply
line.

Note 5: Connect Vs;a terminal and Vs;g terminal externally.

Note 6: Connect each GND terminal externally.
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I1K6502

Package Dimensions

A

N SUFFIX DIP
(MS - 001BB)

o

RH\)’HH’HH"\)\A{I
16

—— 7 —»

1 8
Fy v vyy v

—»| Fje— F—LA-‘
C
—+  [FT SEATING
J ) PLANE
N
G L K M—/ T
H

[€p{0.25 0.010)00 [T |

NOTES:

1. Dimensions “A”, “B” do not include mold flash or protrusions.

Maximum mold flash or protrusions 0.25 mm (0.010) per side.
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Dimension, mm
Symbol MIN MAX
A 18.67 19.69
B 6.10 7.11
C 533
D 0.36 0.56
F 1.14 1.78
G 2.54
H 7.62
J 0° 10°
K 292 381
L 7.62 8.26
M 0.20 0.36
N 0.38
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