






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































TB6504F

AC ELECTRICAL CHARACTERISTIC

. CK(0SC)-0UT

tCLOCK t CLOCK
CLOCK 50% 50% 50% 50%
(0sc) (tosc) \ (tosc) \
Vyf ————|~—-— === - - — -
90% [ p 90%
ouUT 50% 50%
10% 10%
GND
te te
tpLH tpHL
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OUTPUT CIRCUIT

CHANNEL

1

TB6504F

7,8 ) Vm

_Gon)?

D
D—lﬁ
JI\/

NOISE CANCELER CIRCUIT

DECODER ————J

MAX CURRENT OUTPUT CURRENT
LIMIT CONTROL

C

—(19)

G

—fl-:/ll NF
\
VNF
J

4
\PL/REF IN j;/SG

REF IN : H
VNF=0.5V

REF IN : L
VnF=0.25V
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TB6504F

INPUT CIRCUIT

. CKl, CK2, CW/CCW, M1, M2, REF IN : Terminals

Vee

O__

A

1 k) :: [:
_U— >—— To Logic

GND

. RESET, ENABLE : Terminal

l/—’ To Comparator
Q1

Vee
sg
<o
[aN)
_U >—’To Logic
1kQ
GND
. 0SC : Terminal
Cosc
Vosc ( ) ,I
Vee
<8
@22
-39
= 2o
Va 1 I/QZ
n2@
ngg =32
FYS Q4 Q3
GND =

R3
Va = (VCC‘VBE)‘iglﬁz-fFZ-ISV
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0SC FREQUENCY CALCULATION

Sawtooth 0SC circuit consists of Ql through Q4 and R1 through R4.

Q2 is turned "off" when Vpgc is less than the voltage of 2.5V+VBE Q2 approxiamtely
equal to 2.85V.

Vosc is increased by Cps¢ charging through Rl.

Q3 and Q4 are turned "on" when Vggc becomes 2,.85V(Higher level.)

Lower level of V 22 pin is equal to VBE Q2+VgaT Q4 approximately equal to 1.4V.

Vosc is calculated by following equation.

R S
Cosc » R1

Vosc = 5 + (l-e

Assuming that Vggc=1.4V (t=tl) and =2.85V (t=t2)
Cosc is external capacitance connected to pinm 22 and Rl is on-chip 10k resistor.

Therefore, 0SC frequency is calculated as follows.

tl = -Cosc » Rl « &n (1 - 154 )
t2 = =Cogc - Rl « fn (1 - 2'25 )
fosc = - !
2=l Cosc (R1+fn (1 - 1;4 ) = Rl-fn (1 - 2;%¥i))

1

—b97—
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TB6504F

Vee=5V

-
CLK :

CLK '
CW,/CCW :
RESET .
ENABLE
)

CPU

I/0

H/L

Vee
M
MO
CK1 OUT-A
CK2 -
OUT- A
CW,/CCW
<9
¥
o OUT-B
nranT [ie]
RESET 2
m
[
ENABLE OUT-B
M1
NFA
M2
REF IN NFB
osc

O V=28V

HO

Note.

Note 1.

Note. 2

o

Schottky diode(UlGWJ49) to be connected additionally between each output

(pin 16/13/13/9) and GND for preventing Punch-through Current.

Note 2,

Note 3.

and GND to stabilize the operation,
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GND pattern to be laid out at one point in order to prevent common impedance.

Capasitor for noise suppression to be connected between the Power Supply(Vceg,Vy)



TB6504F

EXCITATION
2 Phase Excitation (Ml:L, M2:L, CW Mode)

CK -
o I

MO L J -

wl | |

100 |—
Ta 0

—100

(%)

100 ——
Is 0

_100 —

e« LML UL
o |

(%)

100 ‘ \
71.4 J—l

— _  _J_

Ia 0 p—

-71.4 —
-100

(%)

100 [ —l

714

Ip 0

oo 1 — | le‘_l




TB6504F

W1l-2 Phase Excitation (Ml:L, M2:H, CW Mode)

Uy yyryryyuyuryy

CK
MO
(%)

100
91

71.4

10

=714

-91
-100

(%)
100

41

10

Iy 0

-40

-714

-9t
-100

|
|
_
| |
—
L[]
L
|
| |
B |
| L
I R
10 t] t2 t3 t4 t5 tg t7 t8 t9 110 t11 t12 t13 1 t15

—600—



TB6504F

2W1-2 Phase Excitation (M1:H, M2:H, CW Mode)

N

(%)
100
91
83

1.4 1 —J

-100

(%)
100%— | P |

—20 —

-40 —

-55.5
-7.4
-83 1
giss 55
=100 ( ] 1

to 1] t2 t3 14 tH t6 17 18 19 t10t]It12113114t15816 117118119 120121 122123 124125 t26127128128130t31t32
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TB6504F

ENABLE AND RESET FUNCTION AND MO SIGNAL

fﬁKEfE'Signal disables only Output Signal,

Internal logic functions are proceeded by CK signal without regard to ENABLE signal.
Therefore, Output Current is initiated from the proceeded timing point of internal
logic circuit after release of disable mode.

Fig.l shows the ENABLE functions, when the system is selected in 1-2 Phase drive mode.

Fig.1 1-2 Phase drive mode (M1:H, M2:L)

S I

]

ENABLE

RESET

|
Mo [
%)
100

714 —

Iz 0o —

-714
-100

'
|
I
1
|
]
{
I
I
|
[}
|
[
|
t
!

1
L
!
|
1
|
1
——
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TB6504F

As RESET is low, the decoder is initialized and MO is low.

After RESET is high, the motion is resumed from next clock as shown in Fig.2.

Fig. 2 1-2 Phase drive mode (M1:H, M2:L)

S I I U I I I O O

ENABLE ‘ ‘

RESET | ] ‘

i |

MO ] !

| )

I

(%) ' |

100 r ;

.4 — — !

|

|

I

|

A Q — i

I 1

| :

|

1

i I

— [
71.4 ' | Ra—

-100 —— 1

| |
to ty 12 t3 t2 13 tyq t5 16 t7 t8

INITIAL MODE

MO(Monitor Output) Signals is used as rotation and initial signal for stable

rotation checking.
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TB6504F

OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP)

~100 ~ (2 PHASE ONLY)
-91 /
-84 X N
N
~
~
-725 >
AY
\
\
\
~575 /
\
\
-42 V
// \
\
\
-22 -
/
/
0 08167106105)04|63,02]101 60
0 22 42 575 725 84 91 100
s ROTATION ANGLE VECTOR LENGTH
Tdeal TB6504F Ideal TB6504F
60 0° 0° 100 100.00 -
61 11.25° 12.41° 100 102,39 -
02 22,5° 27.78° 100 100.22 -
63 33,75° 34,.39° 100 101.80 -
84 45° 450 100 102,53 141,42
65 56,25° 55.61° 100 101.81 -~
66 67.5° 65.22¢° 100 100.22 -
07 78.75° 77.59° 100 102,39 -
68 90° 90° 100 100.00 -
1-2, Wl-2, 2W1-2 Phase 2 Phase
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QUARTZ PLL MOTOR CONTROL

The TC9142AP is a C?MOS LSI developed for
controlling the motor of a quartz-lock D.D. record
player. Since an 8-bit D/A converter system has
been employed for each of the speed control systen
(AFC) and the phase control system (APC), a wide
reduction of external parts can be made in comparison
with conventional capacitor-type S/H systems, thus

having realized adjustment free operation.

* Has built=-in AFC and APC, for each of which

g-bit D/A converter system has been employed.

Speed~changeover positions are available at

33 1/3 and 45~rpm.

TC9142AP

Unit in mm

DIP16-P-300A

Weight : 1.00g (Typ.)

+ Crystal can be used up to 12MHz, and crystal reference dividing frequency is

selectable from three positions of 1/4, 1/32 and 1/128 to increase the degree

of freedom in the number of FG pulses of notor or crystal frequency, which

allows a wide range of design to be nmade.

* External oscillator makes possible fine adjustment of speed.

+ Provided with strobe reference output and reverse signal output.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VDD -0.3~10.0 v
Input Voltage VIN -0.3~Vpp+0.3 v
Power Dissipation PD 300 jni?)
Operating Temperature Topr ~30~75 °C
Storage Temperature Tstg -55~125 °C

—605—

PIN CONMECTIONS

S
anD (1 16 [0 vpp
xr Oz 150 crou
xr O3 140 cpin
N1 {4 130 sTroBO
N2 s 12] LD
rary [6 1npgress
apc [7 100 3345
AFC []8 9] rv

(TOP VIEW)
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BLOCK DIAGRAM

dvevi6dl

X7 XT N1 N2 CPouT 33,745 STROBO LD Vpp  GND
VR I I
N4 \T{
VoD
RIN
IS 1
N 20 °' 27 128
CRYSTAL -
N REFERENCE L DIVIDER DIVIDER
CRYSTAL DIVIDER 32
OSCILLATOR AFC
OUTPUT
8-BIT
RAr >AFC
" LOCK DA
FG AFC ‘
G SCHMITT n RANGE — :> CONVERTER
; )—»—| >0 L~ SYNCHRONOUS TIMING DIVIDER :’1>
IN C CIRCUIT © T SENSING
AMPLIFIER CIRCUIT [A (12 BIT) CIRCUIT [ | ]_D
ero () !
/
AV (e FG
VoD —_:J—|>
Rix SPEED MONITOR 1 1L 1 APC
& REVERSAL — 20 27 756 8_BIT
P/S 2 Ly L] :‘]> APC
SENSING DA
CIRCUIT DIVIDER DIVIDER DIVIDER
CONVERTER
1
Fs’ —FG
2




TC9142AP

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=7.5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [CIR~ TEST CONDITIONS MIN. TYP. MAX. UNIT
CUIT
X'tal=6Miz
VpD(1 _ *1 5.0 ~ 9.5
Operating Supply ) CPIN=1.5MIz v
Voltage X'tal=12Miz B .
Vpn(2) CPIN=3.0MHz ) 7.5 9.2
Operating Supply X'tal=12MHz B
* - . 2 mA
Current DD 1 CPIN=3.0Miz g 23 L
X7 fMAX (1) 9 Vpp=5.0~7.5V * 1.0 ~ 6.0
Operating _ x N
Frequency fMAX(2) Vpp=7.5~9.5V 1.0 12.0 Mz
. = ~7.5 % - ~
Range CPIN fMAX(3) 3 Vpp=5.0~7.5V 1.5
fMAX (4) Vpp=7.5~9.5V * - ~ 3.0
TGIN Operating Vpp=5.0~9.5V « _ - 10 kil
Frequency Range fre Vin=0.5Vpp z
FGIN 1 Vpp=5.0~9.5V « 0.5 . D=0 5 v
Input Operation VIN(L) , FPG~10kkiz, Sine Wave - DD-V. %%
Amplitude |Non- 3
~ 1 * 0 ~ 30 uly
Voltage Operation VIN(2) frG~10kliz, Sine Wave mpP
FG1N Threshold Vpp=5.0~9.5V, At time _ v
Voltage Range VTH(FG) of DC connection 0+ 2xVDD O-8xVpD
e - +2.5 | 16.5 LSB
on
Vpp=5.0~9.5V, I =0
Resolution ouT - VDD/ 256 - v
VFC, APC —
D/A Ladder RL 7 35 55 80 | ko
Resistor
Converter
Temperature = - +
=5.0~9. % - + - LSB
Drift Vpp=5.0~9.5V 1
lLadder Resistor , - o
« - +0. +0. A
Temperature Factor ’ 0.55 0.8 -/ deg
Anplifier Feedback Rf 5 100 200 500 ko
Resistor -
N1, N2, 33/45, P/S, CPIN
Pullup Resistor RIN 6 |Except CPIN Terminal 15 35 70 kO
. "H" Level VIH Vpp=5.0~9.5V 0. 7xVpp - Vppt0.3
Vziizge Except N1 and N2 v
: "L" Level VIL Terminal -0.3 - 0.3%xVpp
RV, LD, STROBE, CPour
Qutput "H" Level oy 8 |Vog=6.5V -0.5 - - HA
Current fnpr |eye] I0L 9 |vor=1.0v 0.5 - -

% : Ta=Range of -30~+75°C
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TC9142AP

FUNCTIONAL EXPLANATION OF EACH TERMINAL

PIN
No SYMBOIL. TERMINAL NAME FUNCTIONAL & OPERATION EXPLANATION REMARKS
16 VDD Power Terminal VpD=5.0~9.5V is applied.
1 GND Ground Terminal Ground
2 | x¢ Crystal With a built-in
Oscillation Crystal Oscillator is connected, feedback
3 XT Terminal resistor
FG Pulse Input Input terminal for pulse showing With a built-in
6 FCIN X A
Terminal notor speed. amplifier.
10 33/45 Speed Switching Terminal for switching motor speed. With a built-in
’ Terminal 1=33 1/3rpm, H or NC=45rpr. pull-up resistor.
11 P/S PLAY/STOP Motor PLAY/STOP signal input With a built-in
Input Terminal terminal L=PLAY, H or NC=STOP pull-up resistor.
Reference Normally connected to CPoyr. For
14 CPIN Frequency Input external fine adjustment input from
Terminal an external oscillator.
Reference Terminal for divided output from
15 CPoyuT | Frequency Output the crystal reference frequency
Terminal divider. DNormally connected to CPIN.
Strobe Output Reference frequency output terminal
13 | STROBE Terminal for strobe. Duty is 1/8.
Lock Detectin This terminal becomes H when the
12 LD e & motor speed is within the lock
Terminal .
range and otherwise L.
. AFC Output Output terminal for motor spee@
8 AFC . control system. Output of 8 bit
Terminal
D/A converter.
Output terminal for motor phase
7 APC APC QUtPUt control system. Output of 8 bit
Terminal
D/A converter.
9 RV Reverse Signal Terminal for motor reverse signal
Output Terminal output.
4 N1 Reference Divided | Switching of divided frequency from
Frequency the crystal reference frequency With a built-in
5 N2 Switching divider into 1/4, 1/32 and 1/128 is | pull-up resistor,
Terminal possible.
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TC9142AP

EXPLANATION OF OPERATION

(1) Crystal oscillation terminals (X, i%)

+ The crystal oscillator is used by connecting as shown below.

TRIMMER * CL, OF 10~30pF is appropriate.

I

Crystal oscillation frequency is calculated by the following equation

according to number of FG pulses of a motor to be used.
fx = 3/4FG* x128 x20x N = 5/9FG' x128 x27 x N = 1920FG' - N (Hz)

(Note) 3/4FG' : FGyy frequency at 45rpm.

: 5/9FG' : FGIN frequency at 33%—rpm.

| Further, fx: Crystal oscillation frequency, FG': No. of FG pulses generated
1 per revolution of motor.
N : Ratio of frequency division of the crystal reference frequency divider.
(Refer to Item (10).)
Maximum operating frequency is above 12MHz and crystals up to 12MHz can Dbe

used.

(2) Reference frequency input/output terminals (CPouT, CPIN)

X
N
at CPoyT, which is normally connected to CPIN.

Divided output from the crystal reference frequency divider is available

When an external oscillator (CR oscillator, etc.) is connected to CPIN,

| motor speed can be finally adjusted.
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TC9142AP

(3

(4)

(5)

(6)

Strobe reference frequency output terminal

FG pulse input terminal

Speed switching terminal

(STROBE)
1

- This is the reference output terminal for strobe and 32X (20 or 27) X128
of crystal oscillation frequency is avalilabe at
this terminal.

¢ Duty is 1/8 and suited to a single stripe strobe.

(FGIN)
+ This is the input terminal of FG pulse that shows the motor speed.
This FG pulse becomes comparison frequency.
+ This terminal has built~in Amplifier and Schmitt circuit.
FG pulses are applied through capacitor coupling and small amplitude is

enough for proper operation.

(33/45)

1
+ This terminal is for switching the motor speed 33§
with a pull-up resistor and chattering preventive circuit.

rpm, and 45 rpm.

(TRUTH TABLE)

DIVIDED
33/45 FREQUENCY SPEED
1 1
L E5a 33§rpm.
H NC L 45rpm
or 50 prm.
APC, AFC output terminal (APC, AFC)

+ AFC (speed control output) is a F-V converter for FG frequency, and is
consisting of a 8 bit D/A converter.

- APC (phase control output) is a phase comparator (#-V converter) that
compares phase difference ¢ between 1/2 FG and reference frequency FS',
and is also consisting of a 8 bit D/A conveter.

+ Both APC and AFC perform the following 3 operations according to FGIN

frequency.
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;

AFC OUTPUT

a. When FGIN frequency is within the lock range:

Both APC and AFC perform the normal operation for FGIN.

Further, the Lock range is,

1 r+4.6
at 45rpm..... Reference cycle fg-{-S.B %
1 1 (+3.4
at 333 rpm ..... Reference cycle Eg-{_ ‘9 %
(Note)
fX

Reference frequency FS= (Hz), FS'= % Fs

N (20 or 27) 128

When FGIN frequency is below the lock range (under speed):
APC and AFC outputs are both fixed at "H" level.

. When FGIN frequency is above the lock range (over speed):

APC and AFC outputs are both fixed at "L" level.

TC9142AP

* When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed

np

AFC Output change status for FGIyN

level.

APC Output change status for phase

frequency difference §.
FIXED AT "H" LEVEL
H | . . H}
| | Z D/A OUTPUT
=
| I =
! z !
! D/A OUTPUT = I
| | ;(5 |
| | 2z
«
' 29 |
L c |
LD
! I W 53 I
| | FIXED AT "L |
LEVE
. | | / LEVEL . X
0% 0 T
UNDER SPEED OVER SPEED

LOCK RANGE

FGiy FREQUENCY

— -
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TC9142AP

+ AFC and APC timing chart within lock range.

a. AFC (SPEED CONTROL SYSTEM)

ws | 1 |

AFC
OUTPUT

b. APC (PHASE CONTROL SYSTEM)

REFERENCE
FREQUENCY
FS’ PULSE

14 i4 i
< ¥G

PULSE

APC
OUTPUT
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TC9142AP

(7) Lock detecting terminal (LD)
+ This terminal is the lock detecting output and is placed at "H" level when

FGIN frequency is within the lock range and otherwise, placed at "L'" level.

(8) PLAY/STOP input terminal (P/S)

+ PLAY/STOP signals of the motor are input to this terminal.
PLAY=L, STOP=H or NC.

+ This terminal has a pull-up resistor and a chattering proventive circuit.
* During PLAY (P/S=L), AFC, APC and LD perform the above-mentioned operations
for FGIn frequency, and during STOP (P/S=H or NC), AFC, APC and LD are all

fixed at "L" level.

(9) Reverse signal output terminal (RV)
+ Reverse signal for braking the motor at time of switching of motor speed
from 45rpm to 33%-rnm or the operation from PLAY to STOP is output through
this terminal.

Change of RV output status

. RV OUTPUT CHANGE . RV OUTPUT CHANGE
PREVIOUS STATUS TO "H" LEVEL j TO "L" LEVEL 1

During normal rotation When the motor speed When the motor speed is
(during lock) at 45rpm is switched from locked at 33%—rpm; or
45rpm to 33%>rpm when FGIN=1/8FS, or when
the motor speed is
switched from 33§-rpm
to 45rpm.
During normal rotation When the operation When FGIN=1/8FS or when
(during lock) at is switched from the operation is switched
33%'rpm or 45 rpm, PLAY to STOP, from STOP to PLAY.

In other cases than above, RV output is not changed and fixed at "L'" level.
Further, if FG frequency rises up to 1.5 times of normal rotation at 45rpm.

(2 times of normal rotation at 33rpm), RV output is reset.
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TC9142AP

(N1, N2)

CRYSTAL REFERENCEL
DIVIDED FREQUENCY

2|

(10) Reference divided frequency switching terminal
+ Divided frequency 1/N of the crystal reference frequency divider can be
switched to 1/4, 1/32 or 1/128 by number of FG pulses or a crystal used.
This terminal has a built-in pull-up resistor.
(TRUTH TABLE)
N1 N2 %- STROBE OUTPUT FREQUENCY
u u 1 fx [Hz]
32 32 X (20 or 27) x128
L - 1 fx [Hz]
128 32 x (20 or 27) x128
H L 1 fx [Hz)
4 32 x (20 or 27) x128
(11) Chattering preventing time of P/S, 33/45 terminal: Tc

P/S, 33,745 |||||H

IC INTERNAL

INPUT SIGNAL
Tc
N1 N2 CHATTERING PREVENTING TIME Tec (S)
at 33rpnm at 45rpnm
1728 1280
H 1 — x (1~2) x (1~2)
fcrPiy fcrin
432 320
L H X (1~2 X (1~2
FCPIN (1~2) foprn (1~2)
6912 5120
1~2 2120 1.2
H L fery | =2 foppy © (P
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TC9142AP

CHARACTERISTIC TEST CIRCUIT
(1) Operating supply current Ipp (2) XT Operating frequency range

Vpp=75V Ve o5V fMAX(l),(2)
DD=5~ 95 SYNCHROSCOPE

T ddadenas

©

”l:(/tal:leHz @SG

(3) CP1y Operating frequency range (4) TFGtyn Input sensitivitiy
fMax(3), () VIN(1), (2)
PG Vpp=5~95V MONITOR
MONITOR

Vpp= 5~ 9.5V VIg= 0.7 X Vpp
J V=03 x vpp 13)(1)(EE12)(D)(A0)(9)

(5) Amplifier feedback resistor Rf (6) Pullup resistor Ry

Vpp=7.5V

S |

JIIN

7.5
Rin = ];\1 (Q)

—615—



TC9142AP

(7) D/A Converter ladder resistor Ry,

Vpp="7.5V
o—

— 7.5
Ry, = I [€V)]

(9) Output current ("L" level) Igg

Vpp=T.5V

Set input so that output
may attain "L" level.

/‘— ToL

! VoL=10V

S

(8) Output current ("H" level) Ign

Vpp=75V
O Set input so that output

may attain "H" level.

lon

Hvou=65v
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CIARACTERISTIC DATA
faax (XT) — Vpp

30 -
) la =25T
»
5 TEST CIRCUIT (2)
A 25
5]
v’-ﬂ’ﬁ, e
=
T
22 20 -
Z /
=
S5 s /
o /
SN
=z /
AT
SR
b
=
5
2 4 6 ] 10 12 14
OPERATING SUPPLY VOLTAGE Vpp (V)
fpMax (CPiND) — Vpp
10
Ta = 25°C
e
o TEST CIRCUIT (3)
I
& 8
=
oy =
=2 L]
O, L~
Pear 4 L
=T 4 /
w2
A
o =
2l
«
=
0
2 4 6 8 10 12 14
OPERATING SUPPLY VOLTAGE vy (V)
Ipp — Vb
12
~ Ta=25C
-
£ TEST CIRCUIT (1)
~ 10
=
S 4
e 8 /
z
b
o
E6
ot p.
e /
] 4 1
-
"~
I
- 2
2 4 6 8 10 12 14
OPERATING SUPPLY VOLTAGE Vyp (V)

—617—

OPERATING FREQUENCY

MAX.

OPERATING FREQUENCY

MAX.

INPUT AMPLITUDE

Vin (FGND (mVoe)

FGry

{ MHz)

frMax (X1)

(MHz)

N
/

fvax (CPyN

TC9142AP

TMAX <XT> — Ta

30
Ypp =75V
TEST CIRCUIT (2)
25
Pe——
\
20 i ]
\\
S~
15
10
5
10 -20 0 20 40 60 80
AMBIENT TEMPERATURE  Ta (°C)
fpMax (CPIN) — 7Ta
10
Vpp— 7.5V
TEST CIRCUIT (3)
8
6
e
\
1 —
2
0
-40 -20 0 20 40 60 80
AMBIENT TEMPERATURE Ta (°C)
vix (FGIND — Vpp
250
Vpp =75V
TEST CIRCUIT (1)
200
150
100 v
//
L~
50
0
2 4 6 8 10 12 14
OPERATING SUPPLY VOLTAGE  Vpp (V)



TC9142AP

EXAMPLE APPLICATION CIRCUIT

HIGH
VOLTAGE
VoD
STROBE PLL LOCK
NEON
TUBE DISPLAY LED

33745 rpm

PLAY |
VoD D STOP
6 (i) (14) 12 (o ;

U <§> VDD
D X tal
55296 MHz 2
T

S

H—d

g
Z, 1
5o
<t
T =
N\ [ -5
=0
FG PULSE o
FILTER \\
AMPLIFIFR DIFFERENTIAL
AMPLIFIER
n
[ i |
FREQUENCY
GENERATOR MOTER CONTROL
MOTOR

CIRCUIT

+ Example of crystal oscillation frequency calculation

When FG' (number of FG pulse)=90 pulses, if the dividing frequency of reference

divider is set at N=32 dividing frequency, the crystal oscillation frequency fX

is as follows:

fx = 1920.FG'N = 1920 x90 x32 = 5,5296Miz

—618—



TC9142AP

CAUTION IN APPLICATION

. APC and AFC terminals are for the 8~bit D/A converter outputs, which are directly
output from the R-2R ladder type resistor network as shown in the following diagram.
Impedance of these outputs becomes equal to the ladder resistor value Rjy.

Therefore, input impedance at the receiving side of these terminals shall be

designed accordingly.

s 2Ry,
Q1 -—D)—Wv——‘ APC/AFC OUTPUT
= 1
© 2R, 3RL
< e Q2 }—{)o—ws'-—l
e
O 2Ry, Ry,
2= Q3 R, =35~80kQ (TYP 55kQ)
2 ' Ry,
c i
'
Q8
J 2R1,
2Ry,

. A filter for an externally mounted differential amplifier on an application

circuit shall be selected to meet the response characteristic of a notor to be used.
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TC9192AP/AF

DOUBLE PLL FOr MOTOR CONTROL

This is a LSI designed for motor—controlling the

copying machine of which motor-rotation speed is

necessary to be varied freely. With built-in PLL

and VCO for reference signal generation, reference

frequency can voluntarily be varied externally.

Through using built-in VCO, Pp, phase comparator

and divider reference frequencies can be obtained.

AFC and APC applied with 8-bit D/A converter

system is incorporated, and transistor of bipolar

type is provided at the output for Buffer Amplifier.

Lock range can be switched.

1/2 Vpp output for filter—amplifier is provided.

Lock detection output and reverse rotation signal

output are provided.

MAXIMUN RATINGS (Ta=25°C)

TC9192AP

DIP18-P-300A

TCI9192AF

SOP20-P-300

Weight DIP18-P-300A:1.45(Typ.)
SOP20-P-300 :0.48g(Typ.)

CHARACTERISTIC SYMBOI. RATING UNIT
Powver Supply Voltage VDD -3.0~7.0 v
Input Voltage VIN -0.3~Vpp+0.3 \
Power Dissipation Pp 4 300 mW
— Tt
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~125 °C
PIN CONNECTION (TOP VIEW)
TC9192AP TC9192AF
S
GND Q1 180 Voo GND 51 20 Vpp
S P 17 o Frer 2 19p Do
- ) oh ve Foig 03 181 vC
=1z ! TEST (14 170 RH
TEST Q4 15[l R ww (s 160 NC
LW s 14[] RL NC []6 150 RL
réin s 13 ¢ EGiN (17 14 c
ApPC [J7 12[] LD APC 58 13 LD
AFC [J8 11] B/S AFC 9 120 RS
V., [J10 113 RV
Vio EQ 10] RV
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BLOCK DIAGRAM

TC9192AP
DO vce RH RL c
(8—(19) 2 ()
B
Fref{2 PD vCco
| v A : :
PHASE VOLTAGE CONTROLLED
OSCILLATOR
COMPARATOR
SDV,O
Fsig (3 12560 DIVIDER
LW(5
g or

7) APC

op 1,20 AvC
1,256 DIVIDER 8-BIT D/A
DIVIDER converter | 4,
7.

Fs’
1/2 FG

i i 1b R/S

SPEED MONITOR L2 AFC || Lock raNGE |,
RV éop— evE E& o FH L || TIMING DIVIDER DETECTING
REVERSE ROTATI DIVIDER
12 BITS V| circurT
DETECTING CIRCUIT ¢ ) —f12> LD
T\
f — ]
8) AFC
- AFC
SCHMITT Fa
SYNCHRONIZING §-BIT D/A |
FGy (6 - -
e CIRCUIT CIRCUIT FG CONVERTER L‘
18 (1 \ 4
N/ \_/ N4
Vpp GND TEST
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BLOCK DIAGRAM

TC9192AF
DO Ve RH RL c
(1) —
\[
Fref é PD vCco
PHASE VOLTAGE CONTROLLED
COMPARATOR 0SCILLATOR
10>v,0
Fsig<3 1,2560 DIVIDER
LW @\
cp
8 ) APC
CP 1720 APC
1256 DIVIDER 8-BIT D/A
DIVIDER CONVERTER 1_‘
9
Fs’
12 FG
F ; 19 R/S
SPEED I;ONITOR L2 AFC Ha| Lock RANGE L,
] TIMIN D
RV él REVERSE ROTATION el IV IDER IMING DIVIDER i DETECTING
DETECTING CIRCUIT (12 BITS) CIRCUIT (D LD
f | — |
SCHMITT PG AFC |
SYNCHRONIZING 8-BIT D/A
Fain (7 CIRCUIT [T
CIRCUIT FG CONVERTER 1_’
AMP
20 ﬁ’ 4 (6 ) (i6)
S \_/ 2/ /S 2/
VDD GND TEST
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vpp=5V)
TEST
CHARACTERISTIC SYMBOL [IR- TEST CONDITION MIN. TYP. MAX, | UNIT
CUIT
Operating Power y
Supply Voltage VpD 15 203 v
Power Supply %
Current 1D 7 20 mA
VCO BLOCK
Max. Operating _ _ X -
Frequency fyco Max| - C=33pF, RL=0V * 2.5 - MHz
VCO Applicable Constant of C is
- . ~ 2.
Range fvco varied with fvyCo 0.5 > MHz
VCO Deviation 4fvCo - C=Constant, Rp=2.0V * - 150 - %
vCo Fsig _ A _ %
Frequency Range fepIn Fsig N=2560 0.5 2.5 Mz
FG AMPLIFIER BLOCK
Operating Frequency _ S _ N _ "
Range fre VIN=0.5Vp-p 10 | KHz
Input Operating _ _ * - _ _
Voltage VFG fFG=10kHz 0.5 Vpp-0.5 | Vvp-p
TFref
- ~ 2. k
Frequency Range fref 0.2 0 Hz
APC, AFC, D/A CONVERTER BLOCK
Max. Deviation - - t2.5 +6.5 LSB
Resolution - - Vpp/256 -
BIPOLAR TRANSFORMER OUTPUT CURRENT (APC, AFC, Vyo TERMINAL)
Output "H" Level 10HB ~ | vog=3Vv -0.5 -0.8 - mA
Current -
L" Level I0LB - VoL=2V 30 50 200 HA
t
Output Voltage Vro - Reference output 1.6 1.9 2,2 \Y
voltage
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vpp=5V)

TEST
CHARACTERISTIC SYMBOIL. |CIR- TEST CONDITION MIN. TYP. MAX. UNIT
CUIT
PHASE COMPARATOR CHARACTERISTIC (DO TERMINAL)
"g" Level | TOHDO - Voy=4Vv -1.0 -2.0 -
Qutput
Current mA
’ "L" Level | IoLDO - | VoL=1V 1.0 2.0 ~
Output Leak Current
- - - +
at OFF tozpo 0.1 HA
Input Leak Current T1H/111L - Fref, Vg terminal ~ - *1.0 LA
Pull-up Resistance RIN - LW, RIs terminal 15 30 45 k¢
"H" Level VIn - 0.7XVDD ~ VDD
Input .
Voltage Fref,LW,RS terminal \Y
"L" Level | Vip - 0 ~ 0.3XVpp
"H" Level I - VoH=4V -0.5 -1.0 -
Output Ot RV, LD A
Current " terminal
L" Level 1oL, - VoL=1V 0.5 1.0 -
Neh OPEN DRAIN CURRENT
Nch ON Current 10LD R vGg=5V, Vp=1V 0.5 1.0 - mA
H
4
t inal
Nch QFF Current T0ID ermina vG=0V, Vp=5V - - 1.0 LA

Guaranteed within the range of Vpp=4.5V~5.5V, Ta=-30~75°C,
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FUNCTIONAL DISCRIPTION OF EACH PIN

PIN No, | SYMBOL FUNCTION, OPERATION REMARKS
18 Vpp P . .
ower supply voltage terminal and grounding
1 GND terminal.
2 Fref Reference frequency input terminal for phase C-MOS input
comparator.
1/256 ividi >rming
3 Fsig ./ 560 dividing ogtput Fermln}l of VCO frequency, C—H0S output
internally comparison signal is made.
5 W Switching terminal of lock range. Built—in pull-up
at LW="L", normal range. at ILW="T", double range. resistance speed
6 FGIN Pulse input terminal for indicating the rotation Built—in amp.
speed of motor.
7 APC Output terminal of APC 8-bit D/A converter Built-in bipolar
output. transistor
8 AFC Output terminal fo AFC 8-bit D/A converter Built-in bipolar
output. transistor
9 Vro OQutput terminal for reference voltage. BUl]tfln bipolar
transistor
10 RV Reverse rotation signal for output driver. C-MOS output
11 RIS RUN/STOP switching terminal of motor Built-in pull-up
at RIS="L", RUN. at RIS="H", STOP resistance
Lock detecting terminal.
12 LD When the rotation frequency is within lock range, C-MOS output
"H" level, and in other cases, "L'" level.
Terminal attached with capacitor for adjusting
13 C frequency.
Internal control signal is made.
14 RL Current control terminal for controlling VCO
frequency.
15 RH Current control output terminal for VCO
Nch open drain
16 Ve Voltage control input terminal for VCO
17 DO Qutput terminal of phase comparator C-MOS output
4 Test Input terminal of internal test. C-MOS input

Generally ground.
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EXPLANATION OF OPERATION

TC9192AP has double PLL which is consist of AFC/APC loop for motor-controlling and

phase feedback loop for reference signal. 1In the following operation of respective

block is explained.

1.

Phase Feedback Loop

RESISTANCE FOR CAPACITOR FOR
REFERENCE L.P.F CONTROLLING CURRENT OSCILLATION
SIGNAL (LOW - PASS)

SOURCE FILTER

(1)

(2)

D

P OSCILLATOR
PHASE » L —
CURRENT

Fsigé) Fret DO !}vc RH RL (T)c ,

COMPARATOR

VOLTAGE CONTROLLED OSCILLATOR

1/2560 DIVIDER

4
AFC/APC

LOOP CONTROL
SIGNAL (CP)

Voltage controlled oscillator terminal (C,EL,RH,VC)

Voltage controlled oscillator (VCO) is consist of the Nch open drain FET (VC,RH
terminal) and current controlled oscillator (RL,C terminal) combinated.

VCO is an oscillator of which oscillation frequency is controlled by given
control voltage. The control voltage and oscillation frequency are proportional.
The operation frequency range of VCO is 0.5~2,5MHz,

Frequency which is obtained by VCO becomes control signal (CP) of AFC, APC loop

in next step,

Phase comparator output terminal (Fsig, Fref, DO)
Phase comparator detects the input pulse difference, and outputs at DO the

positive and the negative pulses proportioned with the phase difference.
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PHASE COMPARATOR TIMING CHART

1 ml M M

HIGH IMPEDANCE l I |
DO | I

. Fref terminal is reference signal input terminal of APC/AFC loop control signal (CP),

the motor speed (the number of FG pulses of motor) is decided by it.

The relations between FG, Fref and FG are as follows;

fx(CP)=2560 X Fref[Hz] : Relation between Fref and control signal (CP)
fx(CP)=20 x128 x FG[Hz]: Relation between FG and control signal (CP)

.".This relation becomes "FG=Fref[Hz]"

« Fref input terminal is a C-MOS structure.

. Fsig output terminal is put out comparison signal of phase comparator.

2.
(1

(2)

APC/AFC Loop

FG pulse input terminal (FGIN)

. This is the input terminal of FG pulse for indicating the motor speed, and this

signal becomes the comparison frequency of internmal PLL.
Since the amplifier and the Schmitt circuit are incorporated, operation is made

with the small amplitude through the coupling capacitor.

Qutput terminals (APC, AFC) of phase control system (APC) and speed control
system.

AFC is F-V converter against FGIN frequency and is fabricated with 8-bit D/A
converter,

APC is the phase comparator (4-V converter) for comparing the phase difference
$ between %FG signal and the reference signal FS', and is also fabricated with
8-bit D/A converter.

(Note) FS'=%FS

Both APC and AFC perform three kinds of operations described below.

a) When FGIN frequency is within the lock range, both APC and AFC perform the

normal operation against FGIN.
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Against the reference synchronization FS, the lock range is
at LW="L", +9.3%, -10.6% (about *10%)

at Lw="H", +4.6%, -5.3% (about *5%)

fvco
20 x 128

(Note) Reference frequency FS = - [Hz]

b) When FGIN frequency is under the lock range (under speed), the outputs of APC
and AFC are fixed at "H" level.
¢) When FGIy frequency is over the lock range (over speed), the outputs of APC
and AFC are fixed at "L" level.
. When the motor is in STOP state (RIS=H or Open), both the outputs of AFC and APC
are fixed at "L" level.

Bipolar transformer is incorporated at the output stage of both APC and AFC.

CHANGE OF APC OUTPUT CHANGE OF APC QUTPUT
AGAINST FGIN FREQUENCY AGAINST PHASE DIFFERENCE ¢

FIXED AT "H'
H
H | § DA OUTPUT

e I | 3
=) I I !
& I | - & :
g ) { DA OUTPUT [ I
© ! | a- '

=

g ! EEZ
< | | jos !

l g

i | <E

=
| | FIXED AT "L' |

|
1 |
L | 1 / L |
0% Q T 2
UNDER SPEED | LOCK RANGE| OVER SPEED PHASE DIFFERENCE &

FG[n FREQUENCY
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. Timing charts of AFC and APC within lock range

a. AFC (speed control system)

(3)

(4)

Fo puLsE H H H

e ] M m
LOAD PULSE ] ” H

AFC OUTPUT I

REFERENCE
FREQUENCY
FS PULSE

: ¢1 LL] g _'L

5 FG PULSE

APC OQUTPUT I

Output terminal for reference voltage generation (Vro)
Vro is the transistor output terminal for the reference voltage of the
operational amplifier which controls the motor by means of synthesizing the

outputs of APC and AFC.

1
. Vro is fixed at = Vpp internally through dividing the resistance, and the output

is fabricated inio bipolar transistor construction.
Lock range switching input terminal (LW)
This is the terminal for switching the lock range of APC and AFC, and two kinds
of lock ranges can be selected through operating this terminal.
at LW="H", normal lock range (£5%)
at LW="L", double lock range (£10%)
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(5)

(6)

(7)

RUN/STOP input terminal (RIS)

RUN/STOP signals of motor are input. RUN="L", STOP="H" or open.

During RUN(RIS=L), APC, AFC and LD perform the normal operation against FGIN
frequency. During STOP(RIS=H or Open), APC, AFC and LD are all fixed at "L"
level.

Pull-up resistance and chattering prevention circuit are incorporated.

Lock detection terminal (LD)
This is the output terminal for lock detection. When FGIN frequency is within

lock range, the terminal is at "H" level, and in other cases, at "L" level.
g

Reverse rotation signal output terminal (RV)
RV is the reverse rotation signal output for applying the brake to the motor

when the motor is changed to STOP state.

. When STOP state is turned out, RV becomes "H" level, and when the frequency of

FGIN becomes below % FS, "L" level. 1In other cases, RV is fixed at "L'" level.
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CHARACTERISTIC TEST CIRCUIT

(1) Operating Supply Current (Ipp) (2)
fyvco

ADJUST VALUE OF
CAPACITOR TO 2.5MH:

T
— S .
”L ™t =1xH: VIN=05V,—
f=1kHz
PG SG

(3) FGIN Input Sensitivity

(4)

C=233pF

Vpp=45~55V

MONITOR

x LOSCILLOSCOPE

VIN SG

(5) VCO Operating Frequency Range (2) (fyco)

T3

OSCILLOSCOPE & FREQUENCY COUNTER
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VCO Operating Frequency Range (fyC0)

C=5~ 2200pF

Vpp=45~55V

’/17 OSCILLOSCOPE &
FREQUENCY COUNTER

Nch Open Drain Current (Ip)

Vpp=5V




TC9192AP/AF

C = Fyeo
100
TEST CIRCUIT (2)
[ Ta=25C ¢
Z 30 °T &
= V=5V =}
= bp =5 =
510 RL=0V =
P ~ o
.= 5 H o =
& R z
z 3 W =
& I <P =8
e F 1 o =
L= SJ- Oy
5 o0s < S
o 0.3 S o
T M o
=2 < =3
0.1
I 3 10 30 100 300 1000 3000 10000
VCO LOAD CAPACITY C (pF)
Ips — Fveo
12
— o
7 S
< &
E 2.
=5 8 =g
- F o2
P z =
o, T I =
Se / TEST CIRCULT (5) g9
= 2y / e =
[ Ta = 25 B
& o 3
< Vpp=5V 9
= C=33pF =
0 | i i
0 1 2 3 4
R1 CURRENT OF INPUT TERMINAL Vpp (V)
Vop — Ipp
—
TEST CIRCULT (1) -
e az| E
o] Ta = 25°C
é (=]
c S )
», - I
ZE 8 Z
== / =
= &
2 / T
[ z
g / .
= 4 / <
= o)
P a
£ /] =
= d =
0
0 2 4 6 8

OPERATING

SUPPLY VOLTAGE

Vpp (V)
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Vpp — Fvco

12
TEST CIRCUIT (2)
[ Ta =25C /
gl RL=0V P
C=33pF -
4 //
7/
0
0 2 4 6 8

OPERATING SUPPLY VOLTAGE Vpp (V)

Ta — Fyco
12
TEST CIRCUIT (2)
Vpp= 5V
8 VRL=0V
\\ C=33pF
—
4
0
-40 0 40 80 120
AMBIENT TEMPERATURE Ta (°C)
Vg — Ip
6
TEST CIRCUIT
Ta = 25°C
4
4

2 W
/

7

]

1 3 5 7
Nch GATE VOLTAGE Vpp (V)




EXAMPLE OF APPLICATION CIRCUIT

LOW-PASS
FILTER

LOCK
DETECTION

VbD —y

17

®
Jokq  0184F 5kQ

A
&

1kQ
=

33pF
b F;]

10

TC9192AP/AF

RUN/STOP Key

It

MICROCOMPUTER etc
REFERENCE SIGNAL
GENERATION CIRCUIT

MOTOR
? [{ CONTROLLING
CIRCUIT

DIFFERENTIAL
AMP.

REVERSE
ROTATION SIGNAL

FREQUENCY
GENERATOR
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MOTOR CONTROL PLL FOR DISK DRIVE

This is a C2MOS LSI desisned for motor control of
the floppy disk driver (FDD) and the winchester
disk driver.

3-bit D/A convertor method is adopted for the speed
control system (AFC) and the nhase contreol system

(APC) to make the remarkable reduction of the

external part quantity and the complete freedom

from the maintenance realized.

SOP20-P-300

Bipolar tvpe transistors are provided to the

outputs of AFC and APC. Weight : 0.48g(Tvp.)

Sector detection signal generating circuit

svnchronized to index pulse is incorporated

enabling the number of sectors changed over from

outside.

The number of X'tal reference dividing can be

switched to %'and %

. The terminals for sector signal output, lock
detection output and reverse rotation signal
output are provided.

. Package is MFP of 20-pin.

PIN CONMECTIONM

MAXIIMUM RATINGS (Ta=25°C) (TOP VIEW)
\J
CHARACTERISTIC SYMBOL RATINC UNIT GND []1 2001 Vpp
Power Supply Voltage VpD 7 v XT [j2 191] CPoyt
Input Voltage VIN -0.3~Vpp+0.3 v xT g3 18] CPin
7
Pover Dissination Pp 300 W TEST Q4 170 TPyt
- 2/4 [I5 6] 1P;,
Operating Temperature Topr -30~75 °C
FG;, O6 15[] 17732
St Ter t T -55~12 °
storage Temperature stg 55~125 C arc 7 14 sTROBO
AFC []8 13[] LD
VRout []9 12[] RS
VR, [10 111 RV

—634—



BLOCK DIAGRAM

GND

TC9193AF

!

2/4 17,732 STROBO
_(5) (15} (12)
/2, 1/4 117 or 176
REFERENCE }y-w| 1732
DIVIDER DIVIDER DIVIDER
APC
1/19 1/256
8-BIT D/A
DIVIDER
DIVIDER CONVERTER
B ———{13
AFC TIMING DIVIDER -—i> ggcﬁcgﬁ;SE é
TE —
(12 BITS) /] crrcurr
F
AMP SCHMITT 14 G AFC
Lol Ho| syncHronous 8-BIT D/A
CIRCUIT DIVIDER CIRCUIT CONVERTER
Fs’
LI
rG Ve 2 SPEED MONITOR & .
REVERSE ROTATION
DIVIDER

<

DETECTION CIRCUIT

10
ULF )
TEST RV VR

—635—

'n

IPou(

1P,

APC

LD ‘

R/S

AFC

VRou\



TC9193AF

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

Ta=25°C, Vpp=5V)

TEST
CHARACTERISTIC SYMBOL |CIR-~ TEST CONDITION MIN. TYP. MAX. UNIT
CUIT
Operating Supply _ .
Voltage VpDp / 4.5 - 5.5 v
X1=8.0MHzZ
Operating Supply _ L _
Current Ipb CPin=25MHz 5 20 mA
FGinpn=1lkHz
Vpp=4.5~5.5V
Operating XT fMax(1)y| - Vx=1.0Vp=p ¥ 1.0 ~ 8.0
Trequency MHz
Range CPin | fMax(2)| =- |VDp=4.5~5.5V [ 0.5 ~ 2.5
- . Vpp=4.5~5.5V
iGIN Operating fre _ x* - ~ 10 kHz
I'requency Range Vin=0.5Vp-p
. Vpp=4.5~5.5V
FGry Input Amplitude DD
Vy - * 0.5 ~ Vpp-0.5 | Vp-
Voltage FG fre~10kHz bp PP
Sine wave
Max
. - + +
ATC, APC Deviation 2.5 6.5 LSB
D/A - VDD=4.5~5.5V
Converter |Resolution - Vpp/ 256 - v
Bipolar Tr. "H" Level Ion B APC, AFC Vop=3v | -0.5 -0.8 - mA
Output ~ [VRout
Current "L" Level 1oL B terminal VoL=2V 30 50 200 LA
"H" Level 111 Vig=5vV -10 - 10
Input Leak _ |VRin, 17/32 1 UA
Current "M Level 7L terminal VIL=0V ~10 _ 10
Pull-up Resistance RIN 15 30 45 k&
, 2/4, R/S, IPin X
'H'" Level VIH — 0.7XVDD ~ VDD
Input L CPin terminal
Voltage v
"L" Level VIL 0 ~ 0.3XVDD
"H" Level | Tom RV, LD Vop=4v | -0.5 | -1.0 -
Qutput STROBO OH
- mA
Current " CPout, IPout
L" Level ToL terminal VorL=1V 0.5 1.0 -
Ampt Feedback Rf _ _ 150 _ ko
Resistance
* mark : Guaranteed within the range of Ta=-30~75°C
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FUNCTIONAL DESCRIPTION OF EACH PIN

TC9193AF

PIN No.|{ SYMBOL FUNCTION - OPERATION REMARKS
20 \4
Db Supply voltage applying terminal and grounding
1 GND terminal.
2 X7 Crystal oscillating terminal to be connected
1tei
with crystal oscillator which produces reference BUI,t in feedback
N resistance
3 XT
frequency.
1
f e f i ivi into + - .
5 " Re ?renie" requen?y‘lé divided into 7 °r Built—in pull-up
at 2/4="L", 1/2 dividing. resistance
at 2/4="H" or OPEN, 1/4 dividing.
6 FGin Pulse input terminal indicating R.P.M. of motor. Built-in Amp.
; APC OQutput terminal of motor phase control system. Built-in bipolar
8-bit D/A converter output. Tr.
8 AFC Output terminal of motor speed control system. Built-in bipolar
8-bit D/A converter output, Tr.
K VRout Input output terminal for generating reference Built-in bipolar
10 VRin voltage. Tr.
11 RV Reverse rotation signal of motor is output. C-MOS output
5 RUN/STOP changeover terminal of motor. Built-in pull-up
1 R/S L=RUN, H or OPEN=STOP resistance.
Lock detection terminal of motor. When rpm of
motor is within the lock range, this terminal
13 LD C-MOS output
goes into the state of "H" level and "L" level
in other cases.
14 STROBO Sector.detection signal synchronized to index C-MOS output
pulse is generated.
Changeover terminal of number of sectors.
15 17/32 Jat 17/32="L", 1/17 dividing. C-MOS input
at 17/32="H", 1/32 dividing.
Buili—i Tloun
16 IPin Index pulse input terminal. ul%t in pull-up
resistance.
17 Pout Index Pulse'ls output synchronously with sector C-MOS output
detection signal.
- - - 1
18 CPin Reference ffequency input terminal for interna C=MOS input
control, which is usually connected to CPout.
19 CPout Output terminal of crystal reference divider, C-MOS output
which is usually connected to CPIN.
Input terminal for internal test, which is usually
4 TEST C-MOS input

connected with ground.
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OPERATIONAL DESCRIPTION

1) Crystal Oscillating Terminal (XT, XT)

. The crystal oscillator is connected to be used as shown in the following figure.

value of 10~30pF is appropriate for CL.

. The crystal oscillation frequency is calculated through the following formula

according to the number of pulses of the motor to be used.

fx = %FG' x128 x19x N = 608FG'x N [Hz]

fx : Number of crystal oscillation frequency.
FG': Frequency to be input to FGin.

N : Dividing ratio of reference divider. [2] or [4].

2) Reference Frequency Input-Output Terminal (CPout, CPin)
. The dividing output E% of the reference divider is output to CPout which is
usually connected to CPin.
. The motor speed can finely be adjusted through connecting the external oscillator

(CR oscillator, etc.) with CPin.
3) Changeover Terminal of Reference Frequency (2/4)
. The dividing number %—of the reference divider can be changed over to %—or %

by the number of FG pulses and the oscillation frequency to be used.

(With pull-up resistance)

=l N

at 2/4 = "L", N

at 2/4 = "H", N =
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4) FG Pulse Input Terminal (FGin)

SCHMITT 1/4
CIRCUIT DIVIDER

FGin

. FG pulse input indicating the r.p.m. of motor, of which signal becomes the
comparative frequency of the internal PLL.

Since the AMP and the schmitt circuit are incorporated, operation is made in small
amplitude with C-connection.
Since the % divider is internally provided, care must be taken at calculating the
reference frequency.

5) Output Terminals (APC and AFC) of Phase Control System (APC) and Speed Control
System (AFC)

. AFC i1s an F-V converter for FGin frequency and is composed of an 8-bit D/A
converter.

. APC is a phase comparator (é-V converter) for detecting the phase-difference é
between %FG signal and the reference frequency FS', and is also composed of an
8-bit D/A converter.

. Both APC and AFC carry out the three kinds of operations described below
according to FGin signal.

a. When FGin frequency is within the lock range, both APC and AFC carry out the
regular operation for FGin.

The lock range is +4.9% to -5.6% of the reference frequency FS.
(Note) Reference frequency = X [Hz}
N x19 x128 !

b. In case FGin frequency is under the lock range (under speed), APC and AFC
outputs are fixed at "H" level.
¢. In case FGipn frequency is over the lock range (over speed), APC and AFC
outputs are fixed at "L" level.
. When the motor is in the stop state (R/S=H or Open), AFC and APC outputs are
fixed at "L" level.

. Both APC and AFC have the bipolar transistors incorporated in the output stage.
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Changing pattern of AFC output Changing pattern of APC output

against FGin frequency phase difference ¢

FIXED AT "H"
z
= . \ = |H D/A OUTPUT
AN g
= t 1
2 ! | i:a |
& ) ' D/A OUTPUT 52 !
= | a Z !
i
o | | =
O | 8 =
T I I M |
- 1 1 o |
) | £3
| < i
i : FIXED AT "L" '
|
| ]
L . | /// L i
T

0% 0 2

UNDER SPEED [LOCK RANGE | OVER SPEED

PHASE DIFFERENCE &

FG;, FREQUENCY

. Timing charts of AFC and APC within lock range

a. AFC (speed control system)

ko PosE I H I

_— N m
— q ”

AFC OUTPUT

b. APC (phase control system)

REFERENCE
FREQUENCY

FS PULSE

g I | A

% FG PULSE

APC OUTPUT

—
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6)

7)

8)

9)

10)

Input/output Terminal for Generating Reference Voltage (VRout, VRin)

VRout (VRin) is a transistor output (input) terminal for the reference voltage of

the operational amplifier which controls the motor through making the APC (AFC)

output synthesized.

RUN/STOP input terminal (R/S)
RUN/STOP signal of the motor is input.

RUN="L", STOP="H" or OPEN
During RUN (R/S=:), APC, AFC and LD perform the regular operation against FGip
frequency and during STOP (R/S=H or OPEN), APC, AFC and LD are fixed at "L"
level.

Pull-up resistance and chattering prevention circuit are incorporated.

Lock Detection Terminal (LD)
This is an output terminal for lock detection, which goes into the state of "H"
level when FGip frequency is within the lock range, and into "L" level in the

other cases.

Reverse Signal Output Terminal (RV)
This is a reverse signal output terminal for applying the brake to the motor
when the locked RUN state is changed over to the STOP state (R/S=Il or OPEN).
RV goes into the state of "L" level when changed over to STOP state, and goes
into "L'" level when the frequency of FCin becomes %FS or under. In the cases
other than the above, this is fixed at "L" level.
Changeover Terminal of Number of Sectors (17/32)
This is an input terminal for changing over the number of sectors per track of
the disk. The number of sectors are 17 and 32.

At 17/32="L", the number of sectors is 17.

At 17/32="8", the number of sectors is 32.
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11)

12)

13)

Sector Detection Signal Output Terminal (STROBO)
This is a signal output terminal for detecting the sector of which output is
as follows.

_ £X
ESTRE = {50077 or 32 % 76

[Hz]

fSTRR = Sector detection frequency
N : Dividing ratio of reference divider
fx : Crystal oscillation frequency

Duty is 3/76.

Index Pulse Input Terminal (IPin)
This is a terminal for inputting the index pulse fetched from the motor.

Pull-up resistance is incorporated.

Index Pulse Output Terminal (IPout)

This is a terminal for outputting the index pulse, which is input to IPjin,
after making the index pulse synchronized with the interval sector detection
signal.

The relation between the index pulse and the sector detection signal (STROBO)

is as shown below.

PN ’ |
STROBO ” I ” “ | ” | “ I ” ” ” I ”I II || I “
IPouT ” U
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(MHz)

MAX.OPERATING FREQUENCY
f MAX(XT)

MAX. OPERATING FREQUENCY
f OMAX(CP; ) (Miiz)
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—
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Vin(FGin) — Vpp
250 =
TEST CIRCUIT (4) -
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[
T
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]
0
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-
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CHARACTERISTIC TEST CIRCUIT

(1) Operating Supply Current (Ipp) (2) XT Operating Frequency Range (fMAX-1)

1D Vpp= 4.5~ 5.5V

-—@——o’ Vpp=5V O 0SCILLOSCOPE & FREQUENCY COUNTER

O1
2 1
X tal=8.0MHz sG HIGH FREQUENCY
o ViN= 10V,
(3) CPin Operating Frequency Range (4) FGin Input Sensitivity (VIN)
(fMAX-2)

PG Vin=07xVpp

L . MONITOR , Vip,=0.3%Vpp MONITOR
Vpp=45~355V @ ' / Vpp=45~55V

O
20 (19 (18 X17 Y16 X 15X 14 13X 12)( 11 20 X19 )18 K 17X 16 J( 15K 14 (13X 12X 11

k

X' tal=4.0MHz 1
V.V SG

VIN
(5) Amplifier Feedback Resistance (Rf)

Vpp=-5V
20 X 19)(18 X 17 )(16 Y15 X 14 X 13 @@
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Unit in mm

PLL MOTOR CONTROL FOR FDD

TCY203AP/AF are C?MOS LST designed for controlling TE9203AP
the motor of especially for Disk Spindle Drive (FDD).
8-bit D/A converter system has been employed for

each of the speed control system (AFC) and the phase

control system (APC) and realize a wide reduction of

external parts and free adjustment motor control

DIP16-P-300A
systern.

TCOY203AF
+ Crystal can be used up to 8MHz, and crystal

reference dividing frequency selected from three

position of 1/5, 1/6 and 1/12 correspond to 8,5
and 3.5 inch FDD.

SOP16-P-300

» Loclk range can be selected from two position of

1/20 and 1/27. Weight TC9203AP : 1.00p (Typ.)
TC9203AF : 0.16g (Typ.)

» External oscillator makes possible fine adjustment
of speed.

* Lock detection output and reverse rotation signal
output are provided.

» Surface mount is available with TC9203AF.

PIN CONRECTIONS
MAXIMUM RATINGS (Ta=25°C)

S

CIIARACTERISTIC SYMBOL RATING UNIT axo 1 % p Vo
Supply Voltage VDD -0.3~7.0 v xe 2 15 0 crep
Input Voltage VIN -0.3~Vpp+0.3 v X+ 3 1 CPy
Power Dissipation PD 300 mid N1 [J4 13 ) TEST
Operating Temperature Topr -30~75 °C Nz 5 121
Storage Temperature Totg ~55~125 o rain g 6 11 rss
apc g7 10 [J 2027
Are 8 9 [ Ry

(TOP VTIEW)
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BLOCK DIAGRAM

X X1 N1 N2 CPort 20,727 TEST LD Vpp OND
{15) —(10) 13 12 @ °
N
1
N
, CRYSTAL
CRYSTAL REFERENCE
OSCTLLATR DIVIDER
ATC
Ry 8-BIT : »
0CK DA EDAH
. i Fo AFC I CONVERTER
N . SCHMITT | RANGE
Fon(6 ———J SYNCHRONOL'S TIMING DIVIDER _:|'> NN
CIRCULT ) ) . SENSING
AMPLIFIER CTRCUIT f12 BIT) cTRCUTT ||

T G

1

SPEED MONITOR . L L 1 1 APC
. REVERS — e - " : 8-BIT
& REVERSAL 5 20 orz7 256 Y ype
SENSTNG I E DIVIDER DIVIDER hoa
CLRCUILT DIVIDER ’ CONVERTER
Fs’ Lo
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. TYP. MAX. | UNIT
CUIT
Operating Supply , -
J — & 5 ]
Voltage Vpp 4.5 5.0 5.5 vV
; 3 X'tal=8lHz
Operating Supply Inp 1 - 5.0 | 12.0 | ma
urren CPIN=CPOUT
X7 £XT 2 * 1.0 ~ 8.0
Operating Mz
Frequency Range CPin| fep 3 | Square wave * 0.05 ~ 4.0
Vin=0.5Vp-
FGin| fFG - _N P * - ~ 10 kHz
Sine wave
Input Operating fpg=10kHz .
FG v G 4 * 0.5 ~  Npp-0.5| Vp-
Voltage IN]VIN FC Sine wave DD PP
Ladder RI, 6 30 50 75 | ka
Resistor
Max. -
M Vpp=4.5~5.5V - +2.5 +6.5 1.5B
AFC, APC Deviation
D/A . r
Converter Resolution - - [pp/256 - v
Ie@perature _ 41 _ 1.SB
Drift
Pullup Resistor RIN - (N1,N2,20/27,R/S * 10 30 50 kO
Tnput "g" Level ViH Ni,N2,20/27,R/S « [VDDx0.8 ~ VpDn v
Voltage "L Level VIL, CPIN 0 — Ivppxo.2
Input Leak Current I1e/111, - {CPIN * - - 1.0 A
Output "HY TLevel IoH RV, LD Vop=4V -0.5 -1.0 - A
Current "L Level | ToL CPOUT VoL=1V 0.5 1.0 -
Arpplifier Feedback AXT Rs 5 100 200 500 o
Resistor FOIN 300 500 800

: Guaranteed within the range of Vpp=4.5~5,5V, Ta=-40~85°C,
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FUNCTION EXPLANATION OF EACH TERMINAL

PIN
No SYMBOL TERMINAL NAME FUNCTIONAL & OPERATION EXPLANATION REMARKS
16 VD Power supply voltage terminal and
1 CND grounding terminal,
2 Xt Crystal With a built-in
Oscillation Crystal oscillator is connected. feedback
3 XT Terminal resistor,
4 N1 Reference Switching of divided frequency from
Divided frequency | the crystal reference frequency With a built-in
Switching divider into 1/5, 1/6 and 1/12 is pull-up resistor.
5 N2 Terminal possible.
FG Pulse Input . With a built-in
N g t. fes
6 FGIN Terminal Frequency generator inpu amplifier.
2 APC APC Output 8 bit DAC output terminal for
Terminal phase-voltage conversion.
3 AFC AFC Output 8 bit DAC output terminal for
) Terminal frequency-voltage convension.
9 RV Reverse Signal Terminal for motor reverse signal
Output Terminal output.
10 20/27 Tock Range Terminal for switching lock range. With a built-in
Switching Terminall H of NC=1/20, L=1/27. pull-up resistor.
11 R/S RUN/STOP Input Motor RUN/STOP signal input terminalWith a built-in
Terminal H or NC=STOP, I1=RUN. pull-up resistor.
Lock Detectin This terminal becomes H when the
12 LD I . i & motor speed is within the lock
lerminal .
range and otherwise 1.
Reference Normally connected to CPgyr-
14 CPIN Frequency Input For externmal fine adjustment input
Terminal from an external oscillator.
Reference Terminal for divided output from
15 CPouT | Frequency Output the crystal reference frequency
Terminal divider. Normally connected CPIN.
. 1 s i i t.
13 TEST Test Terminal ‘nput terminal of internal tes
Generally ground.
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OPERATION

1. Crystal oscillation terminals (X, XT)

The crystal oscillator is used by connecting as shown below.
(I
P

p
. )
X Xop

—i0H

TRIMMER £

—-

;E?L . Cp, of 10~30pF is appropriate.

Crystal oscillation frequency is calculated by the following equation according

to number of FG pulses of a motor to be used.

R
fx=%><FG'><l28><(20 or 27) xN (Hz)

(Note) (20 or 27) : 20 at 20/27="H" or Open.
27 at 20/27="L".

fx: Crystal oscillation frequency, FG': number of FG pulse generated per
revolution of motor, R: revolution of motor per minute, N: Ratio of frequency

division of the crystal reference frequency divider. (Refer to Ttem 9.)

Maximum operating frequency is above 8Miz and crystals up to 8MHz can be used.

2. Reference frequency input/output terminals (CPIN, CPOUT)

. f . . .
Divided output T% from the crystal reference frequency divider is available
at CPouT, which is normally connected CPIN-.

. When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor

speed can be finally adjusted.
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3. FG pulse input terminal (FGTN)

This is the input terminal of FG pulse that shows the motor speed.

This FG pulse becomes comparison frequency.

This terminal has built—in Amplifier and Schmitt circuit.

FG pulses are applied through capacitor coupling and small amplitude is enough

for proper operation.

4, Tlock range switching terminal (20/27)

. This terminal is for switching lock range of motor, with a pull-up resistor

and chattering preventive circuit.

(TRUTH TABLE)

20/27 DIVIDED FREQUENCY L.OCK RANGE
L 1/27 +3.4 ~-3.9% of reference cycle
H or NC 1/20 +4.6 ~~-5.3% of reference cycle

5. APC, AFC output terminal (APC, AFC)

. AFC (speed control output) is a F-V converter for FG frequency, and is
consisting of a 8 bit D/A converter.

. APC (phase control output) is a phase comparator (#-V converter) that compares
phase difference ¢ between 1/2 FG and reference frequency FS', and is also
consisting of a 8 bit D/A converter.

Both APC and AFC perform the following 3 operations according to FGIN frequency.
a. When FGiyn frequency is within the lock range:
Both APC and AFC perform the normal operation for FGIN.
b. When FGIN frequency is below the lock range (under speed):
APC and AFC outputs are both fixed at "H" level.
c¢. When FGIN frequency is above the lock range (over speed):
APC and AFC outputs are both fixed at "L" level.
. When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed "L"

level.
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AFC Output change status for FGIN
frequency

FIXED AT "H' LEVEL

/A OUTPUT

OU'TPUT

AFC

FIXED AT "L"

|

|

|

1 LEVEL
L L [/

o7

UNDER SPEED OVER SPEED

LOCK RANGE

FGIN FREQUENCY
—_— -

APC Output change status for phase
difference 4.

H{
DA OUTPUT

T OUTPUT WITHIN
RANGE

APC
LOCK

I - — = - =

<

27

PHASE DIFFERENCE ¢

—_— -

. AFC and APC timing chart within lock range.

a, AFC (SPEED CONTROL SYSTEM)

FG
PULSE

LOAD
PLLSE

ARC }

oUTPUT
—_

b. APC (PHASE CONTROCIL SYSTEM)

REFERENCE
FREQUENCY
FSOPULSE R

1

. # 7 2
- PG

PULSE

Abe [

OUTPET S |
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6. Lock detecting terminal (1.D)

This terminal is the lock detecting output and is placed at "H" level when FGIy

frequency is within the lock range and otherwise, placed at "L" level.

7. RUN/STOP input terminal (R/S)

RUN/STOP signals of the motor are input to this terminal.
This terminal has a pull-up resistor and a chattering proventive circuit.

. During RUN (R/S=L), AFC , APC and LD perform the above-mentioned operations for
FGIN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed

at "L" level.

[on]

Reverse signal output terminal (RV)

At the switching of lock range from 1/20 to 1/27 or the operating from RUN to
STOP, reverse signal for braking the motor is output through this terminal.

. Change of RV output status

I : RV OUTPUT CHANGE : RV OUTPUT CHANGE
PREVIOUS STATUS TO "H" LEVEL J_ TO "L" LEVEL —l

During normal rotation When the lock range is When the motor speed is

(during lock) at 1/20. switched from 1/20 to locked at 1/27, or when
1/27. FGIN 1/8FS, or when the
lock range is switched

from 1/27 to 1/20.

During normal rotation When the operation is When FCTN 1/8FS or when
(during lock) at 1/20 switched from RUN to the operation is switched
or 1/27. STOP. from STOP to RUN.

In other cases than above, RV output is not changed and fixed at "L" level.
Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20
(20 times of normal rotation at 1/27), RV output is reset.

9. Reference divided frequency switching terminal (N1, N2)

Divided frequency 1/N of the crystal reference frequency divider can be

switched to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used.
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This terminal

(TRUTH TABLE)

TC9203AP/AF

has a built-in pull-up resistor.

N1 N2 1/N
H H 1/5
L H 1/6
H 1/12
(Note) Don't

1/N: CRYSTAL REFERENCE DIVIDED FREQUENCY

use mode, N1=N2="1'", because this mode is test mode.

CAUTION IN APPLICATION

. APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly

output from the R-2R ladder type resistor network as shown in the following diagram.

Impedance of these outputs becomes equal to the ladder resistor value RL.

Terefore, input impedance at the receiving side of these terminals shall be designed

accordingly.

OUTPUT LATCH

(

CIRCUIT

w8

APCAFC OUTPUET

R, = 30~75kQ (TYP50kQD

2R,

. A filter for an externally counted differential amplifier on an application circuit

shall be selected to meet the response characteristic of a motor to be used.
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CHARACTERISTIC TEST CIRCUIT

(1) Operating supply current Ipp

Vpp= 5V

- 5
hat ‘l'/f:um

lX’taIBMIIz g?se

(3) CPIN Operating frequency range

fmax(fcp)
PG

MONITOR
VIN=07XVpp

T /{VIIFOBX VDD

Vpp=4.5~ 55V

(5) Anplifier feedback resistor

Vpp=5V

(2) XT Operating frequency range TMAX(EXT)

SYNCHROSCOPE
& FREQUENCY COUNTER

Vpp=4.5~ 55V

(4) TFGIN Input sensitivity VINFG

Vpp= 4.5~ 55V

MONITOR

X tal =4MH:
DO =

VIN

(6) D/A Converter ladder resistor ﬁi

Vpp=>5V
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CHARACTERISTIC DATA

fsax (XT) — Vpp

25
Ta = 25T
I o BN
9 TEST CIRCUIT (2)
z 20 .~
= L~
83
=2 s P
z
o
Z/‘\ /
£ e
S 10
DZJ\_/
[~ A
[OIE.4
L2 5 /]
% |4
=
0
2 3 4 5 6 7
OPERATING SUPPLY VOLTAGE Vyp (V)
fmax (CPIn) — Vpp
125
Ta=25C
TEST CIRCUIT (3) |~
. 100
b Vs
=5
LN
o 75
Ef} /
2
=5 50 /
[N
=9}
3 = ,/
= /
f): Z 25
2 /]
0
2 3 4 5 3 7
OPERATING SUPPLY VOLTAGE Vyy (V)
Ipp — Vpp
10
- Ta = 25%C
g [ TEST c1RCUST (1)
Z
~ 8
6
z e
g //
jast
T4 -~
o
z
5 2
~
5 L]
o
0
2 3 4 5 6 7
OPERATING SUPPLY VOLTAGE Vpp, (V)

( MHz )

OPERATING FREQUENCY

fvax (Xpo

MAX.

{MHiz)

OPERATING FREQUENCY

fvax (CPN)

MAX.

AMPLITUDE
(mv rms )

Vin ( F(}Ix\

FGry INPUT

TC9203AP/AF

fpax (Xp) — Ta

25
Vipp= 5V
TEST CTRCUIT (2)
20
—
15 B
I
| -
I
10
5
0
-40 ~20 0 20 10 60 R0
AMBIENT TEMPERATURE  Ta ()
fyax (CPyn) — Ta
12.5
Vip— 5%
TEST CIRCULT (3)
10.0
T
75 .
-y
\ }__
5.0
HEERED
2.5
0
—40 —20 0 20 40 60 20
AMBIENT TEMPERATURE  Ta (0
Vin (FGyn) — Vpp
250

200

150

100

—

Ta — 257
TEST CIRCUTT (4)

}__

L+

—

-

OPERATING

4 5 6 7 8

SUPPLY VOLTAGE Vi (V:
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EXAMPLE APPLICATION CIRCUIT

16

Gl

22kQ
ANV

62k )

24y
o
3300
sdF |5 xse
ST Sy~
=) 8.7kQ)
—— AN
| SO,
220k Q N/
O O m b Lo
100kQ E ~
9 (D =T = )
o 5 = =
i = A T ”
N 01aF o G
—_ [a\]
® [ = o -
= 10kQ 2
cliENo! e @ 2 A
[ad] w
RN oSE - B
3 g3 e ™ <
32 2 13] & ‘a)
27 & Q—\

(fD

102F X3

THS103AX3

10kQ

dL
s
24pF 1
P ]
m T
-}
24 pF
[spRg ]
)
o ‘
=
1 f=]

Example of crystal oscillation frequency calculation.

When FG'

(nunmber of FG pulse)=180 pulses and R (revolution of motor)=200r.p.m.,

if the dividing frequency of reference divider and lock range is set at N=5

dividing frequency and 20/27=20, the crystal oscillation frequency fx is as

follows:

fx = %0

x FG'™x128 xN =

200
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TD6303F

FOR SERVO MOTOR CONTROL

TD6303F is designed for small motor speed control.
This is designed specially for low voltage and low
current operation, and is suitable for FG servo

control of small DC motor for portable equipment.

. Installed in a very small flat package

. Can operate with low voltage
-Operating voltage : Vgg=1.8~6V SSOP16-P-300

. Can operate at two speed levels

(Example : 2.4cm/s and 1l.2cm/s for micro cassette Weight : 0.16g(Typ.)
tape recorder)

. Can hold stand-by operation with very small current
(i,e, 2pA nominal), beling provided with stand-by
switch.

Can be applicable to remote control and others.

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vee 7 \Y
Output Current Ip MAX 10 mA
Power Dissipation (Note) Pp 350 mW
Operating Temperature Topr -10~60 °C
Storage Temperature Tstg -55~150 °C

Note : When operating at 25°C or more, reduce 2.8mW per 1°C.
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vgc=3V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Power Supply Current Ice 1 SW2 : (Motor ON) - 2 4 mA
Stand-by Current Icc(oFF 1 SW2 (Motor ON), R3=2MQ - 2 10 HA
Output Limit Current Io(so) 1 Rgc=100% - 7 - mA
Regulated Power Supply _ B 9
Voltage Vref 1 | VREF=V16-V1 1.1 |1.25 | 1.4 v
Input Off-set Voltage AV2-3 2 AV2-3=V2-V3, Rg=10kQ - 1 5 mV
Input Sensitivity Vry 3 - - 50 - mVp-p
Speed Power Supply 6 o
- =1.8~6V - +0.3 - pA
Voltage Fluctuation 1 Vee=1.8
Speed Load Fluctuation - 1 Torque 0~8 gecm - |%0.2 - %
BLOCK DIAGRAM/TEST CIRCUIT 1
1cc, Icc(oFF)s lo(sc)
A l
e
e < SR PNl b (MOTOR ON)
=1a aS T8 OFF
oo g =
Q [4] = 3 o 3:% O\swz +Voe
= ON STAND-BY
et S E NC (STAND-BY) SWITCH
OO W DE® @ G
< GND NC [TIME FILTER INITIALIZE |STARTER |STAND-BY
CONST
SAWTOOTH
GENERATING { | COMPARATOR INTEGRATING POWER ON/OFF
CIRCUIT CIRCUIT ™ CIRCUIT CIRCUIT STAND-BY
> — ? [ OUTPUT BUFFER
[ AMPLIFIER
c
REGULATED | |wavEFo RM L2 TRIGGER
POWER . FREQUENCY CURRENT
SUPPLY SHAPING DIVIDER o~ 7 | CIRCUIT LIMITER
SPEEDI
Vees INPUT BYPASS CONT ! C-LIMIT OUTPUT Ve
2 8
+Cn12— @ O % @ () 2SA950
1.54F - |2
2 ~ lg SW1 %38
=3 =1=
C1 -
- @ _____ — e e b — o —
L)
0.11F
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TEST CIRCUIT 2 TEST CIRCUIT 3
AV2-3 VTH
200k '
@ @
.
- -3
' TD6303F - Vee=3V 3 TD6303F L ovoe=3v
H000)0) DOONG
V2 V3 ﬁ’f
CsG 56 v MEASURE Vi WHEN
212 4 B i8S TH yOLTAGE AT PIN 14
ve-s=vz-vs =22 6000 J} START TO DECREASE
W AT LOW LEVEL.

TIMING CHART

/\ /\ f\ /\ /\ /\ INPUT WAVEFORM
. VAVALVAL VAR VA WA WAL L

(4 INPUT WAVEFORM AT
TRIGGER CIRCUIT

OUTPUT WAVEFORM AT
TRIGGER CIRCUIT

Vee

SAWTOOTH WAVEFORM

1
V —
cc— 7 Vret AT PIN 14

Vee— Vreer

Vee

Cehb[f] Vee— Vee

INTEGRATED WAVEFORM
AT PIN 14 AND
OUTPUT WAVEFORM AT
PIN 6
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FUNCTIONAL EXPLANATION OF TERMINALS

PIN No. SYMBOL TERMINAL NAME FUNCTION
Regulated voltage output terminal
at Vref=1.25V
Regulated Voltage Having output current capacity of 15mA,
1 Vref . . i
Output Terminal this can be ysed for power supply for
external circuit.
Regulated at pin 16 (V¢e).
p FG Pulse Input Input terminal for receiving FG pulse
2 INPUT .
Terminal from motor.
Reference (bypass) terminal of
3 BYPASS Bypass Terminal differential amplifier in waveform
shaping circuit.
. Input terminal for selecting tape speed,
4 SPEED CONT ?ape.Speed Selection and can select either 1.2cm/sec or
Terminal
2.4cm/sec.
L Terminal to connect output current
Current Limit P . .
5 C-UNIT Terminal limiting resistor for driver output.
7mA at 100Q(Std.).
Driver Output Driver output terminal to drive external
6 OUTPUT . P .
Terminal motor driving transistor.
8 ~Veg Negativer Power Supplyl|Connect to make lowest voltage of IC.
Switch terminal to electrically stand-by
9 STAND-BY {Stand-by Terminal IC. Remove stand-by status by openning
the terminal.
Terminal to connect resistor for regulated
. power supply initial start.
10 STARTER Starter Terminal for when it is not specially required to
Power Supply P . .
minimize the holding current during power
off status, VEg can be directly applied.
Terminal to discharge the residual
12 INITIALIZE|Initialize Terminal capacitance in the integrating capacitor
at the time of power OFF.
13 FILTER Tntegra?lng C a?d R Termlva] to connect C and R in integrating
Connection Terminal circuit.
i f tooth i
14 TIME CONST |Time Constant Time constant for sawtoo wave is
CT-RT.
16 GND Ground Grounded to case or other with the maximum

voltage of 1IC.
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TD6303F

NOTES IN APPLICATIONS

1. In order to minimize the effect of noise generated from motor, this IC is grounded
to the case at Vgg. Therefore, the external transistor is controlled with the

voltage between pin 16 and 6.

2, The constant voltage at pin 1 is regulated with respect to pin 16 (GND: maximum

voltage), but this is not regulated with respected to the minimum voltage of pin 8.

3. In waveform shaping circuit,

there is no offset, and then,

(16)-
©®

when the external bias resistors
are the same as each other, the

circuit will operate at zero

T Veo
cross operation. (

The circuit will erroneously

Lﬂ‘
~
operate responding to the noise, ) QG:'
Ly
o
o3
<

and show the performance

Cl VREG
\G

= o=
&)

degradation.

R2

Therefore, it is necessary to

apply the pertinent offset by
R2

using R1 and R2 as shown in

. . e 1kQ
figure 1, in considering input

voltage from FG. Figure 1., Waveform shaping circuit

4, Pin 12 (initialize rtermina)

will detect voltage reduction l l
16 ol o
in IC, and discharge the ngiA Vee
a *C
externally connected capacitor wf E SW3
=2 [re]
. . N Q9 —@13
at pin 13. Therefore, pin 12
. . 0‘
is shorted to pin 13. ¢ o 14 = 3
: ®
~Llen B Q11 12 TO OUTPUT
5. Sawtooth 1 rouit ©TE 85 ° BUFFER
. : < —
awtoo generating circuit, S ZE Jgs :; Q1d
comparator circuit and integrating 1
1

. : . - . . 1
circuit are shown in [igure 2, 44{:)

Figure 2, Sawtooth generating circuit,
comparation circuit and
integrating circuit
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TD6303F

5.1 Setting of RT and CT
Motor speed is determined by RT and Ct. The following equation is approxiamtely

true for motor speed and CrsRT.

M 1
q{50)" 1.69CT Ry
4
1
<» 3.38—(:’1"RT for double speed mode)
where, N (rpm) for motor speed
M for poles at tachgenerator

RT and CT shall be set to satisfy the above equation, while keeping RT between
10k and 500kQ.

5.2 Setting of RF, Cpl and Cg2

Cr1 is the integrating capacitor, and Ry and Cp2 are respectively resistor and
capacitor for phase compensation., If the circuit becomes unstable when double
speed is selected, add C for phase compensation using SW3.
Motor speed performance is determined with these circuit constants, Select
these constants considering such factors as motor inertia, required start—up
performance and wow flatter characteristics.
The following constants are standard:

RF = 1~20k

CF1 = 0.01~5pF

Cr2 = 0.1~50uF

6. Setting of Rgg
Output current limiting transistor is included in TD6303F, and output current is
limited at the level where the voltage drop at Rg¢ becomes transistor base-emitter
voltage VBE (approximately 0.7V at Tj=25°C).
The output shorting current ISc at this time is;
Isc=VBE/RSC
where, Vgg(Tj=t°C)=Vpg(Tj=25°C) - 2mV(t=25°)

7. Setting of R3
Stand-by current, while TD6303F is stand-by condition, is determined by stand-by
switch (S81)., The stand-by current is approximated as

Vee-0.6

13 = R3T50k0

(Resistor of 150k is already in.)
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PHASE COMPARATOR

The TC5081AP consists of a digital
phase comparator and an amplifier.
Three state output connected to low
pass filter (using an internal
amplifier) will produce DC voltage

to control a VCO.

Low state pulses appear on phase out
as long as the loop is unlocked and
these can be utilized as lock

indicator.

PIN CONNECTION (SIDE VIEW)

TCo081AP

SIP9-P-A

Weight: 0,9g (Typ.)

=]
= S5 ob A =
=) = o <o A [ ) o Z,
o = a o =3 Z >
< < & A
MAXIMUM RATING (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VDD 10 \
Input Voltage VIN -0.3wppt+0.3 v
Operating Temperature Topr -30075 °C
Storage Temperature Tstg -55v125 °C
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TC5081AP

PHASE COMPARATOR TIMING CHART

S [ [ L

RN

HIGH IMPEDANCE
FDout ——LJ- ——————————————————— -

PHASE OUT _L[ U —L—J

LOGIC DIAGRAM VDD

{
p 1
|

Vpp

O
- J:‘<:> Vss
s (D) h_i::>k‘l::)3 So— __1::)3——{>x>————f—f~(:) PHASE OUT

@ o () aour

AIN
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TC5081AP

ELECTRICAL CHARACTERISTICS (Ta=-35 ~ 75°C)

CHARACTERISTIC SYMBOL CI%E%ET TEST CONDITION MIN. | TYP.| MAX.| UNIT
Operating Supply
A -~ 4.5 - 8.0 v
Voltage DD
Vpp=7.5V, Vip=1.6V
“H" Level | Vgu DD™ » YIL™ 7.3 | - - s
Output ViH=6.6V, Igp=-50uA
Voltage
T Vpp=7.5V, Vip=1.6V _ _ 0.2 v
L" Level VoL VIH=6.6V, IoL=50LA .
Vpp=7.5V, Vig=7.5V
Quiescent Current Inp V?E=OV " - - 200 | uA
ITLH Vpp=7.5V - - 500 nA
3 State Leak Current
ITrL Vpp=7.5V - - |-500 nA
s Vpp=7.5V,
gziger Amp. Voltage Ay Rp-o 1M, £1N-lkHz _ 30 _ .
Rg=6000

TEST CIRCUIT

Vpp Vs Ty MIN

PULSE GENERATOR 1

Pour

——0 PHASEgyt

PULSE GENERATOR 2

o G
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TC5081AP -

tw MIN — VDD

= 300 1RST WAVE
8~ \
- O
= ) R I I I S
= £ \
0~ \
3
2 \
B 200 . | I
E & \ TW MIN
3 =
zZ =
()
i 100 ™~ Poyr =~ e - A P
E \‘\\\
I3 -~ PHASE
&S ouT I | | l
[
le]
o
2 4 6 8 10
SUPPLY VOLTAGE  Vpp (v)
Vpp — Ipp
6
TEST CIRCUIT
N
1
z / )
~ 7
//
a
A
2 e >
7/
£ /
E y 1 2 3 4 5 67 89
5 / El L
(e}
g * /
= v
=
S s
&
By
=t Pr VoD
oz 4 6 8 10
SUPPLY VOLTAGE Vpp (v)
Gy — Vpp 1M
o 60 (=)
o
Z
5 ©,
0.14F
O O
=z 40
g R O
« M 23
& s N
=3l —_—— e —
&
<
3
o R0
=3
g
Vo
Gy=R040g
o2 “ 3 B 0 v vy
SUPPLY VOLTAGE VoD (v)
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TD62064P/AP/F/AF

TD62074P/AP/F/AF

O 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62064P/AP/F/AF and TD62074P /AP /F/AF are high-
voltage, high-current darlington drivers comprised of four NPN
darlington pairs.

All units feature integral clamp diodes for swiching inductive
loads and all units of TD62074P /AP /F/AF feature uncomitted
collectors and emitters for isolated darlington applications.

For proper operation, the substrate (SUB) must be connected to
the most negative voltage.

Applications include relay, hammer, lamp and stepping moter
drivers.

® Output current (Single Output) 1.5A MAX.

® High Sustaining Voltage Output 35V MIN. (TD62064P /F,
074P / F)
50V MIN. (TD62064AP / AF,

HSOP16-P-300

074AP / AF)
® Output Clamp Diodes TD62064P /AP /F/AF
® Isolated Darlington Array TD62074P/ AP/ F/AF

@ Input Compatible with TTL and 5V C-MOS

® GND and SUB Terminal=Heat Sink
@® Package Type-P, AP: DIP-16 pin
@ Package Type-F, AF: PFP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

Weight DIP16-P-300A : 1.11g

HSOP16-P-300: 0.50g

CHARACTERISTIC SYMBOL RATING UNIT

Output Sustaining P, F —0.5~35
Voltage AP, AF Versus) Z05~50 v
Output Current Iour 1.5 A/ch
Input Current Iin 50 mA
Input Voltage ViN —0.5~17 v
Clamp Diode P, F 35
Reverse Voltage AP, AF Vi ™ 50 v
Clamp Diode "
Forward Current Ig ™ 1.5 Alch
Isolated Volt P, AP *2 35

solated Voltage AD, AT Vsup 50 v
P Dissipati P, AP 1.47/2.1 *3

ower Dlssipation ¥ AT Pp 09714 %2 W
Operating - N
Temperature Topr ~40~85 Y
Storage Temperature Tstg —55~150 °C

*1 TD62064P /AP /F/AF
*2 TD62074P /AP /F/AF

*3 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
*4 On Glass Epoxy (60X30X1.6mm Cu 30%)

—667—



TD62064P/AP/F/AF

TD62074P/AP/F/AF

PIN CONNECTION (TOP VIEW)

TD62064P /AP TD62074P / AP
HEAT SINK HEAT SINK
& GND & GND
3_ NC 03 04 GND I3 GND O3

6] [15] [10] [35] [72] [11) 0] [ ]

1F_O§]J L{?O_‘Jt

] [i5] [ (5] L] [31] Fiol [9
S

R S S E——
A i ['
! LJ\_II_IL*II_II__J8 I_JI_ILJI_JM&JILJB
COM Ot 1 12 02 COM GND 11 - 12 GND 02
HEAT SINK HEAT SINK
& GND & SUB
TD62064F TD62074F
HEAT SINK HEAT SINK

04 NC 14 NC &GND NC i3 NC O3

Lellsinael 02

]
: ey

04 GND 14 & GND 13 GND 03

s rs]a]1s ] N ER
Lol 1 B

P o i * ___________ T H
I 1 | .
BN EREN| [silell7]s il EX EN KR [sIledl7] 87
COM 01 11 NC HEAT SINK NC 12 02 COM o1 GND 11 HEAT SINK 12 GND
& GND & GND
SCHEMATICS (EACH DRIVER)
TD62074P / AP/ F TD62064P / AP/ F

o]
c
o
o
[
3

INPUT 2300

B EEEEEEEE — S

———o COMMON

—¢——o0 OUTPUT
INPUT 2300
o—r—

8.2kQ

. 1kQ

e
-

—o GND

+ : Parasitic Diodes

The input and output parasitic diodes cannot be used as clamp diodes.




RECOMMENDED OPERATING CONDITIONS

TD62064P/AP/F/AF
TD62074P/AP/F/AF

(Ta= —40~85"C and Ta= —35~75"C for Type-P)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Output P, F 0 — 35
Sustaining VCE(sUS) \Y
Voltage AP, AF o] — 50

DC 1 Circuit, Ta=25C 0 — 1250
Iout
Tpw=25ms, |Duty=10% o] — 1250
P 4 Circuits
Output Ta=175C Duty =50% 0 — 760
Current — — mA /ch
AP T =25ms, Duty=10% 0 1250
. . Duty =50% 0 — 700
4 Circuits
Duty=10% 0 — 1250
F, AF Ta=85C Y
Duty =50% 0 — 450
Input Voltage VIN 0 — 8 v
Input Voltage (Output On) VinoN) |Iour=125A 2.5 — 8 \Y
Input Voltage (Output Off) VINOF®) 0 — 0.4 A%
Input Current VIN 0 — 20) mA
Clamp Diode P, F 0 — 35
Reverse AP, AF Ve of — 50 Y
Voltage 4
Clamp Diode Forward Current IF — — 1.26 A
Isolation P, F v Only TD62074P/AP/F/ — — 35 v
SUB
Voltage AP, AF AF _ _ 50
Power P Ta=75C *2 — — 1.6
Dissipation AP Pp  |Ta=85C *9 — — 14 W
F, AF Ta=857C *1 — — 0.7

*1 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
*2 On Glass Epoxy (60x30X1.6mm Cu 30%)
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TD62064P/AP/F/AF

ELECTRICAL CHARATERISTICS (Ta=25C unless otherwise noted)
CHARACTERISTIC SYMBOL| . TEoT TEST MIN | TYP |MAX |[UNIT
CIRCUIT CONDITION
Vce =35V, Ta=25°C — | — 50
Output Leakage P
Vecg=35V, Ta=75°C — — 100
Current ap ar | . |Vor=50V, Ta=257C — | =1 5 .
s CEX
Ver=50V, Ta=85C — 1 =71 100] ~
P Vee =35V, Ta=25°C — — 50
V=235V, Ta=85°C — | — 1 100
Collector-Emitter Saturation Iour=1.25A, IN=2mA — — 1.6
VerGat 2 \'
Voltage TouT=0.75A, IIN=9351A — 1.25
DC Current Transfer Rati hFE 2 | vopmgv [OUIZLOA 5501 809} —
urrent Transfer Ratio CE= TouT=0.25A Toool 1500l —
Input Voltage (Output On) ViN©ON) 3 IouT=1.25A, IInN=2mA — — 24| V
VrR=35V, Ta=25°C — — 50
Clamp Diode P -
VR=35V, Ta=75C — — 100
Leakege Current VR=50V, Ta=25C — — 50
AP, AF Ir 4 ’ — 7.8
Vr=50V, Ta=85C — — 100
¥ Vr=35V, Ta=25C — — 50
VR=35V, Ta=857C T =1 100
Clamp Diode Forward Voltage Vr Ip=1.25A — — 21 'V
Input Capacitance CiN ViN=0V, f=1MHz — 15 — pF
P Vour RL=
Turn-On Delay F toON =35V 280 — 0.1 —
AP, AF CL= |V =
T B .
3 Vour= RL=
Turn-Off Delay F tOFF 35V 280 — 1.0] —
AP, AF = R
TEST CIRCUIT
1. Icex OPEN 2. VCE(sat), hrE OPEN
e

Vin=0
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TD62064P/AP/F/AF

TD62074P/AP/F/AF

3. VIN©ON) 4. Ig

|

OPEN Va

R

OPEN

6. CiN
OPEN

fi
OPEN CAPACITANCE
BRIDGE ! OPEN
Lo

Vin

OPEN
7. tON, tOFF
Ry
PULSE
GENERATOR outPUT
CL = 15pF
7-L(Note 1) (Note 2)
i (}\lote 1)
90% 90% Viy=2.4V
INPUT 50% 50%
10% 10% 0
50/,15
< LOFF
Vou
50% 50%
OUTPUT
VoL

(Note 1) :

(Note 2) :

Pulse Width 50us, Duty Cycle 10%
Output Impedance 500, t,=5ns, tf= 10ns

CL includes probe and jig capacitance
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TD62064P/AP/F/AF

TD62074P/AP/F/AF

louT = Veegsat) lout = Vee(sat)
1.6 2. " 1.5 7
mA4
" TD62064P N e 74 z TD62064AP / /
£ TD62074P ikl 500uA | E TD62074AP 7
e . Ta=25°C [ =
3 /- 3 1.0 v
C a ,
o ) "/ o TYP.4+# 25°C MAX.
3 // o 7/
= . = 0.5 7
3 0.4 /1 lin = 3004A 32 /
5 5 /)
) Y/ )
0 /
0 0.4 0.8 1.2 1.6 2.0 0 L
COLLECTOR-EMITTER SATURATION VOLTAGE 0.5 1.0 1.5 2.0
V. V) COLLECTOR-EMITTER SATURATION VOLTAGE
CE{sat)
in=Vin Vcegay (V)
N Viy
/ 20
12 TD62064AP /F TD62064P /
g TD62074AP/F i TD62074P //
= 3 16 Ta=25°C 11/
: Max - / < /
= . z | =100mA
MIN. Z ouT
g 8 YR c 2 [F—s00ma
S s i [ [+=a
o
5 d £ oo 11/
z 4 7 v
z e 5 /]
s o
. z 0.4 /,
i P ————
o P
0 1.0 2.0 3.0 4.0 5.0 0 0.4 0.8 1.2 1.6 2.0 2.4
INPUT VOLTAGE V |y (V) INPUT VOLTAGE Vg (V)
lout — lin
4 20 Pp-Ta
400 VCeE=2v ) ® @® Dip-16pin On
2.7 GrassEpoxy
/ / \ (50 x 50 x 1.6mm
- 2.4 Cu 50%) )
< 2 © Dip-16pin Free Air
S = @ PFP-16pin On
=~ 300 L 21 \ GrassEpoxy
3 // / P (60x30x 1.6mm
: s o S e
[ -
z Ta=75°C //25 ~30 E 15 FP-16pin Free Air
o 200 v
o I \
8 / o 1.2 @ R AN
5 £ o9
a . AN
£ W/ I N
3 100 & o6 .
/ / IS
NN
0.3 \\\
0 // Sk,
50 100 150 200 OO 20 40 60 80 100 120 140 160 180 200
INPUT VOLTAGE Iy (zA) AMBIENT TEMPERATURE Ta (°C)
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TD62064P/AP/F/AF

lout (MA)

lout (MA)

lout (MA)

1500
1350
1200
1050

900

600
450
300
150

1500
1350
1200
1050
900
750
600
450
300
150

loyt — Duty Cycle

TD62064P/ AP ~

Ta =85°C

n ch ON

0 10 20 30 40 50 60 70
Duty Cycle (%)
lout — Duty Cycle

80 90 100

NN
N

\ n=2
N

TD62064P
Ta=85°C
n ¢ch ON

0
0 10 20 30 40 50 60 70

1500

1350
1200
1050

150

Duty Cycle (%)
lout ~ Duty Cycle

80 90 100

1A §

N

>
0]

//

AN |

N

n=3

in:

— B

NN

TD62064F / AF

—
=

Ta=85°C

n ch ON

0
0 10 20 30 40 50 &0 70 80 90 100

Duty Cycle (%)

—6

37

loyt (MA)

lout (MA)

1500
1350
1200
1050

750
600
450
300
150

1500
1350
1200
1050

150

0010 20 30 40 50

TD62074P/AP/F/AF

loyt — Duty Cycle

TD62064P/ AP
Ta=75°C
n ch ON

0
0 10 20 30 40 50 60 70 80 90 100

Duty Cycle (%)

lout — Duty Cycle

1

AY AN

NN

NIAN

)
[/
/

[/

TD62064F / AF
Ta=25°C
n ch ON

Duty Cycle {%)

60 70 80 90 100



TD62064BP-1

4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62064BP-1 is high-voltage, high-current darlington
drivers comprised of four NPN darlington pairs.

All units feature integral clamp diodes for switching inductive
loads.

Applications include relay, hammer, lamp and stepping moter
drivers.

® Output Current (Single Output) 1.5A MAX.
® High Sustaining Voltage Output 80V MIN,
@® Output Clamp Diodes

® Input Compatible with TTL and 5V C-MOS
® GND and SUB Terminal = Heat Sink DIP16-P-300A
® Package Type-BP-1: DIP-16 pin

Weight : 1.11g

MAXIMUM RATINGS (T'a=25C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Output Sustaining Voltage VCESUS) -0.5~80 A%
gz;xl‘ilas;telc Transistor Output Vepp(*1) 80 v
Output Current Iour 1.5 mA /ch
Input Current Iin 50 mA
Input Voltage VIN 7 \
Clamp Diode Reverse Voltage VR 80 v
Clamp Diode Forward Current I 1.5 A
Power Dissipation Pp 1.47/2.7 X1 W
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

*1 Parasitic Transistor (COMMON-GND-COMMON) Output Voltage
*2 On Glass Epoxy (50X 50X 1.6mm cu 50%)
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PIN CONNECTION (TOP VIEW)

TD62064BP-1

SCHEMATICS (EACH DRIVER)

HEAT SINK
04 N o4 BSND 3 ne o3
6] (15| [1a] [13] [12] [17]| [10] [9
A 4 A 4
3 ] [ A

112113114156l ]7]]s
coM o1 1 —— o 02 com

HEAT SINK

& GND

COMMON

230k} ouTPUT

INPUT

It B

GND

* : Parasitic Diodes

(Note) The input and output parasitic diodes cannot be
used as clamp diodes.

RECOMMENDED OPERATING CONDITIONS (Ta=—40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX | UNIT
Output Sustaining Voltage VCESUS) 0 — 80 \4
DC 1 Circuit, Ta=25C 0 — 1.25
Output Current IouT [ Tpyw=25ms, |Duty=10% of — 1.25| Alch
4 Circuits
Ta=85C Duty =50% 0 — 0.69
Input Voltage VIN 2.5 — 5.5 A\
Input Voltage (Output On) VinoN)y [IouT=1.25A 0 — 5. v
Input Voltage (IOutput Off) VIN(OFF) 0 — 0.4 v
Input Current 1IN 0 — 201 mA
Clamp Diode Reverse Voltage VR 0 — 80 \%
Clamp Diode Forward Current Ly — — 1.25 A
Power Dissipation Pp Ta=85"C *1 — — 1.4 W

On Glass Epoxy (50X 50X 1.6mm Cu 50%)
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TD62064BP-1

ELECTRICAL CHARATERISTICS (Ta=25C u

nless otherwise noted)

v TEST TEST |
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP |[MAX JUNIT

1 Vcg=80V, Ta=25°C — — 50

Output Leakage Current Icex A
P g Ve =80V, Ta=85°C — =" 100} “
Collector-Emitter Saturation Vo 9 loyr=1.25A, IIN=24V — - 1.6 v
Voltage Clilsat) Iour=0.75A, In=24V | — | — | 125
DC Current Transfer Ratio hrg 2 Vee=2V, Ipyr=1.25A 1000} 1500 —
Input Voltage (Output On) VIN(ON) 3 IouT=1.25A, IjN=2mA 2.4 —] — A\
VR=80V, Ta=25°C — — 50
Clamp Diode Reverse Current Ir 4 F— - v A
VRp=80V, Ta=857C —_ — 100

Clamp Diode Forward Voltage Cp 5 Ip=1.25A — 1.5 2.0 V
Input Capacitance CIN 6 Vin=0, f=1MHz — 15{ — pF
Turn-On Delay toN — 0.1 —

7 Vour=80V, Rp=68Q “S
Turn-Off Delay torp — 1.0] —
Parasitic Transistor Output _ I
Voltage VCEF 8 Icgrp=150mA 80 A%
TEST CIRCUIT
1. Icex 2. VCEGsat)s hrE

OPEN
3.V y 4, 1
IN(ON) OPEN R
lIOUT 4 ¢ Fovg
OPEN

OPEN
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TD62064BP-1

5. Vp 6. Civ OPEN
v KQ f
CAPACITANCE
OPEN BRIGE T OPEN
to Vin
OPEN l
7. toN, tOFF
INPUT OPEN Vour
SR -
i RL
1
PULSE .
GENERATOR | OuTPUT
: C, = 15pF
(Note 1i _________________ H l (Note 2)
t t(NOTE 1)
E—— <
50% 30% Vi =2.4V
INPUT 10% 50% -X
10% 10% 1 o
505
ton torr
Von
50% 50%
OUTPUT
Vou

(Note 1) : Pulse Width 50us, Duty Cycle 10%

Output Impedance 500, t,=5ns, tr= 10ns

(Note 2) : CL includes probe and jig capacitance

OPEN COM1, 2

8. Veer

OPEN O——O

Ve
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TD62064BP-1

OUTPUT CURRENT Ioyr (A)

POWER DISSIPATION Pp (W)

OUTPUT CURRENT Iyt {mA)

louT = VCE (sat)

1.5
/
/
— —*—«F £
/
1.0 7
TYe. /
/ 25°C MAX.
L / o
/
0.5 4
/
- /
/
//
0.5 1.0 1.5 2.0
COLLECTOR-EMITTER SATURATION VOLTAGE
VCE (sat)
30 i lour = lin
o _J» @ On Glass Epoxy
24 50%50x 1.6 Cu50%
@ Free Air
1.8
@
1.2 L}W
VBN |
06 SN
- ; \\\\ ]
Ta=85°C
0 a8 BN
0 40 80 120 160 200 240
AMBIENT TEMPERATURE Ta (°C)
lour - DUTY CYCLE
1500 —[ '
C < n=1
1200 -
NAVERN ]
N \
900 AN ™ —t
N \ ™~
2
600 N
S
4
300 | TC62064BP-1
Ta=85°C
0 n ¢ch ON
0 20 40 60 80 100

DUTY CYCLE (%)
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INPUT CURRENT kp (mA)

QUTPUT CURRENT lgut (mA)

lin=Vin
12 — -m_,,/ -
MAX%YP_ i
. MIN.
8
21
74
vd
i
4
e
/ —_
¢ |
0
1 2 3 4 5
INPUT VOLTAGE Vyy (V)
loyt - DUTY CYCLE
1500 |
IR S R S n=1—1 ]
1200 — - T
N 2
~|
™~
900 B
\ 3
\\ 4
600 , |
300} TD62064BP-1 B -
Ta=25C |
0 n ch ON
0 20 40 60 80 100

DUTY CYCLE (%)



T062081 AP/CP/F/AF, TD62082AP/CP/F/AF
~ TD62083AP/CP/F/AF; TD62084AP/CP/F/AF

O 8 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62081AP/CP/F/AF Series are high-voltage, high-current
darlington drivers comprised of eight NPN darlington pairs.
All units feature integral clamp diodes for swiching inductive

loads.

Applications include relay, hammer,

drivers.

® Output Current (Single Output)

@ High Sustaining Voltage Output

® Output Clamp Diodes

lamp and display (led)

500mA MAX. (TD62081AP/
F/AF Series)

400mA MAX. (TD62081CP
Series)

35V MIN. (TD62081F
Series)

50V MIN. (TD62081AP/AF
Series)

100V MIN. (TD62081CP
Series)

@ Inputs campatible with Various Types OF Logic.
® Package Type-AP, CP: DIP-18 pin

@ Package Type-F, AF: SOP-18 pin

DIP18-P-300D

(V,,;;;ygj(f
\Ln‘w};lkw"’

SOP18-P-375

Weight DIP18-P-300D :
: 0.4lg

SOP18-P-375

TYPE INPUT BASE RESISTOR

DESIGNATION

TD62081AP/CP/F/AF|External

General Purpose

TD62082AP /CP/F/AF[10.5-kQ +7V Zenner diode {14~25V P-MOS

TD62083AP/CP/F/AF|2.7kQ

TTL, 5V C-MOS

TD62084AP/CP/F/AF]10.5kQ

6~15V P-MOS, C-MOS
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF
TD62083AP/CP/F/AF, TD62084AP, CP/F/AF

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
AP, AF —0.5~50
Qutput Sustaining CP VeBSUS) —0.5~100 v
Voltage
F —-0.5~35
500
Output C t Iour A/ch
utput Curren ’T ouUT 400 mA/c
Input Voltage VIN (*1) —-0.5~30 v
Input Current IIN (*¥%2) 25 mA
AP, AF 50
Clamp Diode cp Vi 100 v
Reverse Voltage
F 35
Clamp Diode i 500 A
Forward Current CP F 400 m
AP, CP 1.47
P Dissipati P w
ower Dissipation FAF D 0.96
Operating Tesmperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

*1 Except TD62081AP/CP/F/AF

**2 Only TD62081AP/CP/F/AF
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

PIN CONNECTION (TOP VIEW)

01 02 03 04 O5 06 07 08 COMMON
18|17 [j16[{15([14|13[]12]]t1(}10

SR AAA

phapbang

1 2 3 4 5 6 9

7
1 12 13 14 15 16 17 18 GND

SCHEMATICS (EACH DRIVER)

TD62081AP/CP/F/AF TD62082AP/CP/F/AF
—P—0 COMMON —Pt—0 COMMON
t——o QUTPUT v ——o OUTPUT
INPUT o——Egv . INPUT o .
— i 1 10.5k0 i
[N : N g
7.2k o ? * N K 7.2k | !
SRR s Al
R, ‘0 GND O i—o GND
TD62083AP/CP/F/AF TD62084AP/CP/F/AF
—®4—o COMMON ——o COMMON
2.7k} —T—O QUTPUT 10.5k$) ——0 QUTPUT
INPUT o—r—nw | INPUT . :
! N ! N
N * 7.2k | o ? * * i 7.2k0 | o ? *
1 ~ i ] X 1
! o | ! o |
O + o GND R \—o GND

+ : Parasitic Diodes
NOTE. The input and output parasitic diodes cannot be used as clamp diodes.
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Output Sustaining AP(S};/\F Ve 8 : 128 v
Voltage CE(SUS)

F 0 — 35
Tpow=25ms, Duty=8%, 8 _
Tow=2bms, Duty=25%, .
. 8 ircuits Y 7 0 200
Output Current Iour mA /ch
Tow=25ms, Duty=8%, 8 0 _ 350
F AR Clreuits
Tpw=25ms, Duty=25%, _
8 8ircuits Y 7 0 140

Vol %I)S%eé)(}BlAP/ v 14 30 \'%
Input t ' IN —
nPUb VOB | CpTF /AR

TD62082AP/
3. — 30
Input Voltage CP/F/AF >
{Output ON) é%})?%()/Sg%P/ VINON) 8 — 30 Vv
TD62084AP / —
CP/F/AF 0 30

) Onl
Input TDE2081 AP / IN — — 5| ma
Current CP/F/AF
Clamn Did AD, AT - = 50

amp Diode P v — — 100 v
Reverse Voltage CF i — — 35
Clamp Diode Iy — — 400 LA
Forward Current CP — — 320

o AP, CP — — 052 w
> P
Power Dissipation F. AR D — — 035
ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)
CHARACTERISTIC SYMBOL| e CONBTHION MIN | TYP |[MAX |UNIT!
AP, AF Verp =50V
CP VCE=100V |Ta=25°C — — 50
F VCE =35V
AP, AF VCE =50V
Output Leakage P . ) VCE =100V |Ta=85°C _ — 1100
Current B CEX VCE=35V uA
AP, AF VCE =50V
62082 ™ cp ] VCE=100V_|vy=6V — | — | 500
F VCE=35V
i AP, AF VCE=50V
D62084 CP VCE=100V |ViN=1V — | — | 500
F VCE =35V
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF
TD62083AP/CP/F/AF TD62084AP/CP/F/AF

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

5 - TEST TEST r -
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP |[MAX JUNIT
Collector-Emitter Saturation loyr=350mA, IiN=500pA| — 131 1.6
Voltage VCE(sat) 2 lour=200mA, IIN=3504A] — 11| 13] Vv
Tour=100mA, IINn=250.A) — | 09| 1.1
'(1;%)9%0/8&%1’/ Vin=17V — 0.82] 1.25
Input TD620834P Vin=3.85V — | 093] 1.35
Current IiNncony 3 mA
TDE2084AP / VIN=5V — 0.35 0.5
CP/F/AF Vin=12V — | 1.0 145
PR
IiN(OER) 4 louT=500.A, Ta=85°C 50 65| — | «A
o B
LR620824P / Vep=2V, lour=300mA | — | — 13
TD62083AP / Ver=2V, loyr=200mA — — 2.4
CP/F/AF Veg =2V, lpyr=250mA — — 2.7
Input Voltage
(Output On) VIN(ON) 5 Veip =2V, Ioyr=300mA — — 3.0 V
TD62084AD / Ver =2V, Ipur=125mA — — 5.0
CP/F/AF Ve =2V, lgur=200mA — — 6.0
Ver =2V, Ipyr=275mA — — 7.0
CE QU1
Ver=2V, Ipyr=350mA -— — 8.0
DC Current Transfer Ratio hpp 2 Ve =2V, Ioyr=350mA 1000y — — _J
Clamp Diode Reverse Current L 6 Ta=25°C (*1) I 50 WA
e
& Ta=85°C (*1) — | — | oo
Clamp Diode v . Ir=350mA — | — 2.0 v
Forward Voltage CP b Ir=280mA _ — 1.8
Input Capacitance CIN — — 15¢ — | pF
AP, AF R[,=1200, Voyupr=50V — 0.1] —
——— 1 ¢
Turn-On Delay cP O Ri,=2400, Vour=100V | — | o1 —
F R, =854, Vour=35V — 0.1 —
8 »S
AP, AF R1,=1200, Vour=50V — 0.2] —
t AT
Turn-Off Delay cp Ork Ry.=2400, Vour=100Vv | — | 02} —
F R(,=850, Vour=35V — 0.2 —

*1 VR=VR MAX.



TD62081AP/CP/F/AF, TD62082AP/CP/ F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

TEST CIRCUIT

1. Icex 2. VCE(sal), hIE

OPEN

hre= Ty
3. IiNnooN) OPEN 4. LIN(OFF) oPEN
llom
linony open lIN(OFF)
Vin
)
5. VINON) OPEN 6. Ir
l'om lIR
v
OPEN \R
777
OPEN

OPEN

OPEN
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TD62081AP/CP/F/AF, TD62082AP/ CP/F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

8. toN, torr
INPUT OPEN Vour
----------------- |
i
T . ;

1
1
1

Ci = 15pF

J”(NOTE 1 ;l;
__________________ (NOTE 3)

Input Condition

t
e -

-~
30% 90% 4\ Vi
INPUT 50% 50% -
L 10% 10% o

505

ton torr
Vou
50% 50%
OuTPUT
V

(Note 1) : Pulse Width 50us, Duty Cycle 10%
Output Impedance 500, t.= 5ns, t1= 10ns

(Note 2) : See below
Input Condition

TYPE NUMBER R1 Viur
TD62081AP/CP/F/AF 2.7kQ 3V
TD62082AP /CP/F/AF 0 13V
TD62083AP/CP/F/AF 0 3V
TD62084AP/CP/F/AF 0 8V

(Note 3) : CL includes probe and jig capacitance

—685—




TD62081AP/CP/F/AF, TD62082AP/ CP/F/AF

TD62083AP/CP/F/AF, TD62084AP/CP/F/AF

INPUT CURRENT i (mA)

INPUT CURRENT Iy (mA)

lout (MA}

QUTPUT CURRENT

In=Vi

TD62082AP/CP/F

T /
MAX. —
=
-
—
1 // TYP A__/_,/,,:
— |
-
—~"MiIN. ]
//—/ ) ]
l /
o/
12 16 20 24
INPUT VOLTAGE Vi (V)
Iin = Vin
3
TD62084AP/CP/F
2 i
MAX. |
1 . —
= YR =
/ e e L
L — — //
I s MIN.
0
5 7 9 1M
INPUT CURRENT Vi (V)
500 laur = DUTY CYCLE
8 Circuits Active
400

Nl

N

200

< ~ Ta=25C —
D ~_ | |
100 ™~ \3\‘\
~ 8
o |
0 20 40 60 80

DUTY CYCLE (%)

100

v = Vin
3
TD62083AP/CP/F
= e S -
E
z 2 ’ -
5 ]
w ,,.MAX.;/
o . P
o
(o) e
5 1 i TYP-/,, LT — |
g B L Py
z
Zz /// ;/ MIN
-
//
0
2 3 4 5
INPUT VOLTAGE Vi (V)
600 lout = Vee(sat)
5 / /
2 400 ,
= /
E TYPICAL /
o
5
> // 25°C MAX.
- 200
=
> /
o ya
/
0
0.5 1.0 1.5 2.0
COLLECTOR-EMITTER SATURATION VOLTAGE
Veega (V)
Ph=Ta
@ @ Type-AP, CP Free Air
1.5
< @ Type-F, AF Free Air
3
[a)
a
= @
o}
2 4o
<
o.
&
a . -
[a) \ \
o
£ 05 \F
I N\
\\ <
N\
~N
0 LN
0 50 100 150

AMBIENT TEMPERATURE Ta (°C)
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TD62164AP/AF

O 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62164AP/AF is high-voltage, high-current darlington
drivers comprised of four NPN darlington pairs.

All units feature integral clamp diodes for swiching inductive
loads.

Applications include relay, hammer, lamp and stepping moter
drivers.

Output Current (Single Output) 700mA MAX.

High Sustaining Voltage Output 50V MIN.

Output Clamp Diodes

Input Compatible with TTL and 5V C-MOS

GND and SUB Terminal Heat Sink

Package Type-AP: DIP-16 pin

Package Type-AF: PFP-16 pin Weight DIP16-P-300A : 1.11g
SOP16-P-300 : 0.50g

HSOP16-P-300

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve —-0.5~7 v
Output Sustaining Voltage VCEESUS) —0.5~50 \Y
Output Current IouT 700 mA /ch
Input Current IN 50 mA
Input Voltage ViN 17 v
Clamp Diode Reverse Voltage VR 50 v
Clamp Diode Forward Current Ip 700 mA

AP 1.47/2.7 *1 w
Power Dissipation AT Pp 09/14 %2
Operating Temperature Topr —40~85 °C
Storage Temperature Tsty —-55~150 °C

*1 On Glass Epoxy (50X 50X%1.6mm Cu 50%)
*2 On Glass Epoxy (60X60X1.6mm Cu 30%)
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TD62164AP/AF

PIN CONNECTION (TOP VIEW)

TD62164AP TD62164AF
HEAT SINK HEAT S
& GND AT SINK
04 Ve 14 oy 13 Vee 03 04 Veo 14 NC g GND NC 13 Ve 03
16| [15] [1a] 13| (12| |11 ]j10]]09 16 |[15][ 1413 12 11]l10] 9
__OQJ o L, " e |
\ 4 . ¥ ¥
>> 4 y A A
- £t =
1 2 3 4 5 6 7 8 112314 sf{lefl7]s
com 01 11 - 2 02 COM COM 01 11 NC HEAT SINK NC 12 02 cOM
HHAT SINK & GND
& GND

SCHEMATICS (EACH DRIVER)

Vee
€9 ———COMMON
oz K
xe )
INPUT : ——0 OUTPUT

~

o

o~

i
————————— j—l—oGND

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

* : Parasitic Diodes
The input and output parasitic diodes cannot be
used as clamp diodes.

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX | UNIT
Supply Voltage Vce 4.5 — 5.5 v
Output Sustaining Voltage VCESUS) 0 — 50 v

DC 1 Circuit, Ta=25°C 0 — 570
Duty =10% o] — 570
Output Current AP loup | TPW=25ms I 0% o] — 570 | mA /ch
4 Circuits
Ta = 85°C Duty=10% 0 — 570
AF Duty =50% o] — 480
Input Voltage VIN 0 — 15 v
Output On VINON) Loy =500mA hrg =150 10.0 — 15
Input Voltage hyrg =2000 2.4 — 15 v
Output Off | VIN©OFP) 0 — 0.4
Input Current IIN 0 — 201 mA
Clamp Diode Reverse Voltage VR — — 50 v
Clamp Diode Forward Current I — — 500 mA
. AP Pp Ta=85"C *1 — — 14
Power Dissipation AT Taz85C #2 — — 07 W

*1 On Glass Epoxy (50X 50X 1.6mm Cu 50%),

*2 On Glass Epoxy

—688—

(60X60%1.6mm Cu30%)




ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

TD62164AP/AF

TEST TEST -
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP [MAX |UNIT
Vep=50V, Ta=25°C — — 50
Output Leakage Current I 1 A
P & CEX Ve =50V, Ta=85C — | =1 100} ”
Collector-Emitter Saturation v ) Ioyr=500mA, Vcc=5V — | = 0.8 v
CE
Voltage (sat) Iour=200mA, Vee=5V | — | — | 0.45
DC Current Transfer Ratio hrg 2 Vee=2V, Iopur=500mA 2000 — —
IouT=500mA, hpg=150 7.0 — 10.0
Input Voltage (Output On) VIN(ON 3 A%
P & P o Tour=500mA, hpp=2000 | 18] — | 24
VR=50V, Ta=25°C — | — 1 50
Clamp Diode Reverse Current Ir 4 vA
VRr=50V, Ta=85°C — — 100
Clamp Diode Forward Voltage VF 5 Ip=500mA — — 2.0l Vv
Output On | Iccon Veoe=5.5V, ViN=24V — 35 40mA/chj
Supply Current 3
Output Off | Iccoorm Vee=5.5V, Vin=0.4V — — 10] A
Input Capacitance CIN 6 ViN=0, fI=1MHz — 15 — | pF
Turn-On Delay toN Vour=50V, RL,=720 — 0.2 0.4
7 “s
Turn-Off Delay toFF Vee=5.0V, C,=15pF — 4.0] 8.0
TEST CIRCUIT
1. Icex 2. hrE, VCE(sat)
Vee
———— COMMON COMMON
Icex
OPEN < T
Vourt
- .
hee = (I)uw
IN
3. Iinony 4. Ip
Vee Vee IR
—»H—— COMMON i R

lInGONY
—

!

Vin

=

lout
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TD62164AP/AF

5. VF 6. Cin
Vee Vee
E’:J-,
e
OPEN ————— 1 OPEN
Vin
7 7 7
7. ton, torr
V.
Vee=5.0V our
PULSE
GENERATOR OuTPUT
C =15pF
(Note 1i “““““““““ l (Note 2)
t, t
R <
Z[ 50% 50% Vin =5V
INPUT 50% 50%
+ 10% 10% o
50u8 torE .
l Vou
50% 50%
OUTPUT t
on | VoL

(Note 1) : Pulse Width 50us, Duty Cycle 10%
Output Impedance 50Q, ty=5ns, tr=10ns

(Note 2) : CL includes probe and jig capacitance
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TD62164AP/AF

SUPPLY CURRENT Icciony (MA) OUTPUT CURRENT loyr (mA)

POWER DISSIPATION Pp (W)

IN-V
2.0 IN IN
TD62164
Ta=25°C TYP.
16 a=25°C TYP
1.2
I
0.4 //
]
0
0 1 2 3 4 5 6
INPUT VOLTAGE V) (V)
I Y
100 CC(ON) cC
TD62164 L
go|Ta=25°C TYP. | |
4ch ON
Vin=2.4V
N -
40 L
20 -
——
0 |
0 1 2 3 4 5 6
SUPPLY VOLTAGE V¢ (V)
Pp-Ta
3.0
1
@ @® DIP-16PIN ON PCB
Y (50x 50 x 1.6mm Cu
2.4 N 50%
@ DIP-16PIN FREE AIR
@ PFP-16PIN ON PCB
1.8 (60x30x 1.6mm Cu
@ 30%)
@ PFP-16PIN FREE AIR
12]0 N hY
® N,
~ N
~ *\ \
0.6 3
AN
AN
0
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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QUTPUT VOLTAGE Vout (V)

CLAMP DIODE FORWARD CURRENT [g (mA)

\ -V
50 ouUT IN
40 -
— 1
30
20
10
L TD62164
Ta=25°C TYP.
0
0 2 3 4 6
INPUT VOLTAGE Vi (V)
If - Ve
700
Ta=25°C TYP. 1
560
-
420
280 L
140
]
0g 1 2 3 4 5 6
CLAMP DIODE FORWARD VOLTAGE V¢ (V)




TD62164AP/AF

OUTPUT CURRENT loy (MA)

QOUTPUT CURRENT igyt (MA)

lour - DUTY CYCLE

700 | {
n=1~2
560 .
3
~J
420
280| TD62164AP
Ta=85C
Vee=5.5V
140| v —ov
n ch ON
0
20 40 60 80 100
DUTY CYCLE (%)
lour — DUTY CYCLE
700
n=17 |
560 <
N
2
420 N w\
3
280| TD62164AF
Ta=85°C ]
Vec=5.5V 4
10| oy
n ¢ch ON
0
o 20 40 60 80 100

DUTY CYCLE (%)

OUTPUT CURRENT gyt (MA)

OUTPUT CURRENT gyt (mA)
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700 | N
n=1~41"

560
420
280 TD62164AP

Ta=85°C

Vee=5.5V
140| v oov

n ch ON

0
0 20 40 60 80 100
DUTY CYCLE (%)
loyt - DUTY CYCLE
700 l |
-T—tn=1~3
560
4

420
280 TD62164AF

Ta=85C

Vee=5.5V
140 Vin =0V

n ch ON

0
20 40 60 80 100

lout - DUTY CYCLE

DUTY CYCLE (%)




O 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62164BP is high-voltage, high-current darlington drivers
comprised of four NPN darlington pairs.
All units feature integral clamp diodes for swiching inductive

loads.

Applications include relay, hammer, lamp and stepping moter

drivers.

® Output Current (Single Output) 750mA MAX.
@ High Sustaining Voltage Output 80V MIN.

® Output Clamp Diodes

@ Input Compatible with TTL and 5V C-MOS

@® GND and SUB Terminal =Heat Sink

® Package Type-BP: DIP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

TD62164BP

DIP16-P-300A

Weight : 1.11g

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Veeo —0.5~7 \Y%
Output Sustaining Voltage VCE(SUS) —-0.5~80 A\
Output Current Iour 700 mA /ch
Input Current IIN 50 mA
Input Voltage VIN 17 v
Clamp Diode Reverse Voltage Vi 80 \
Clamp Diode Forward Current IF 700 mA
Power Dissipation Pp 1.47/2.7 *1 W
Operating Temperatuyre Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

*1 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
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TD62164BP

PIN CONNECTION (TOP VIEW)

SCHEMATICS (EACH DRIVER)

HEAT SINK
04 Ve 14 &fGJ&D 13 Veo O3
16| f1s| [1a) [3{[12]|11]|10]] 9

Ia}
(@]
S
=

= 2 02 Com
HHAT SINK

& GND

Vee
S —° COMMON
sz K
2k |
INPUT t—+—o0 OUTPUT

i i
2 :
*I o~ '/ I*
: g :
! ~ ;
bmmmm e GND

* : Parasitic Diodes
(Note) The input and output parasitic diodes cannot be
used as clamp diodes.

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Supply Voltage Vee 4.5 — 5.5 v
Output Sustaining Voltage VCESUS) 0 — 80 v

DC 1 Circuit, Ta=25°C 0 — 570
Output Current Ioutr | Tpw=25ms, Duty=10% o] — 570 | mA/ch
4 Circuits
Ta=85C Duty =50% 0 — 570
VIN 0 — 5.5
Input Voltage (Output On) | v louyT=500mA b= 150 10 — i v
IN(ON) hrg=2000 24| — 15
(Output Off) | Vinorm) o — 0.4
Input Current IN 0 — 20| mA
Clamp Diode Reverse Voltage VR — — 80 \'
Clamp Diode Forward Current I — — 700 mA
Power Dissipation Pp Ta=85°C *1 — — 14 w

*1 On Glass Epoxy (50X50%1.6mm Cu 50%)
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ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

TD62164BP

CHARACTERISTIC SYMBOL| T oM ON MIN | TYP [MAX [UNIT
Ver=80V, Ta=25°C — | — 50
Output Leakage Current Icex 1 Vep=80V, Taz85°C — — 00 7.3
Collector-Emitter Saturation Voren 3 IoyT=500mA, Vco=5V — | — 0.8 v
Voltage IouT=200mA, Voe=5V — — 0.45
DC Current Transfer Ratio hrg 2 Veg=2V, Ipyr=500mA 20001 — —
IouT=500mA, hrg=150 7.0 — 10.0
Input Voltage (Output On) VIN®©ON) 3 ToUr=500mA. hpp=2000 sl — od A%
VRr=80V, Ta=25°C — | — 50
Clamp Diode Reverse Current Ir 4 VR=80V, Ta=85°C — — 100 uA
Clamp Diode Forward Voltage Vr 5 IFp=500mA — — 201 V
(Output On)| Iccoon Vee=5.5V, VIN=2.4V ~ 40 45mA/ch|
Supply Current 6
(Output OfH)| Iccorm Vee=5.5V, VinN=04V — — 10| A
Input Capacitance CIN —_ Vin=0, f=1MHz — 15| — | pF
Turn-On Delay tON Vour 2030V, R1L=1200, — 02| 04
Turn-Off Delay tOFF 7 g? z?gp% Vec=5.0v, — 4.0 8.0 #e

TEST CIRCUIT
1. Igex

OPEN

—»+— COMMON

lcex
——

f
1

2. hrg, VCEGsat)
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——— COMMON

lout
-

f

Vegsaty, Vout

!

777

lout
N

he =




TD62164BP

3. VINON) 4. Ir
Ve Ve
—»t— COMMON
4 -
I
\l\l ouT
5. Vy 6. IccoN), (OFF)
Vee Vee
I
OPEN — ¥
\i*n:
7. toN, torr
Y
Vee=5.0V out
PULSE
GENERATOR ouTPUT
Cy = 15pF
rL(NOte D it - l {Note 2)
tr ts
= i V=5V
90% 90% H=
INPUT 50% 50% (Note 1) :
10% 10% 0
505 torF )
ton
Vou N 9
50% 50% (Note 2) :
OUTPUT
Vol
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OPEN

Pulse Width 50us,
Duty Cycle 10%
Output Impedance 500,
tr=bns, t=10ns

CL includes probe
and jig capacitance



INPUT CURRENT iy {mA)

SUPPLY CURRENT lccion (mA)

POWER DISSIPATION Py (W)

=V
2.0 IN IN
TD62164 )
Ta=25°C TYP.
1.6 L
12 %
va
0.8 T A
0.4 F—4 /
0
0 1 2 3 4 5 6
INPUT VOLTAGE Vi (V)
lcctony = Vec
100
TD62164 o
Ta=25°C TYP.
80
4ch ON
Vin= 2.4V
60
B
40
20 1
0
0 1 2 3 4 5 6
SUPPLY VOLTAGE Vcc (V)
Pp-Ta
3.0 T
@ ON PCB |
50x 50 x 1.6mm Cu 50%
2.4 \ L® FREE AIR |
|
AN N
1.2
T A
06 —{Ta=85°C 1> A \
ANEY
oL
N
o \
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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OUTPUT VOLTAGE Vout (V)

CLAMP DIODE FORWARD CURRENT I (mA)

Vour—Vin

50

40

30

20

TD62164

Ta=25°C TYP.

700

560

420

1 2 3

4 5 6

INPUT VOLTAGE Viy (V)

If -

\7:

Ta=25°C TYP.

1

[ ]

1 2

3 4 5 6

CLAMP DIODE FORWARD VOLTAGE V¢ (V)

TD62164BP



TD62164BP

QUTPUT CURRENT igyt (MA)

lour — DUTY CYCLE

700 1 T l
n=1~2"]
570
560 ~ 3 ‘1’*
I~ 4
420
280
Ta=85°C
Ve =5.5V
140 Viy=0V
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)

OUTPUT CURRENT gyt {MA)
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lour - DUTY CYCLE

700 I 1
n=1~47
570
560
420
280
Ta=25°C
Vee=5.5V
140} Vin=0V
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)



TD62308AP/F/AF

O 4 LOW INPUT ACTIVE HIGE-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62308AP/F/AF are non-inverting transistor array which
are comprised of four NPN darlington output stages and PNP
input stages.

This device are low level input active driver and are suitable for
operation with TTL, 5V C-MOS and 5V Microprocessor which
have sink current output drivers.

Applications include relay, hammer, lamp and stepping moter
drivers.

® Output Current (Single Output) 1.5A MAX.
® High Sustaining Voltage Output 35VMIN. (TD62308F) SO
50V MIN. (TD62308AP / AF) HSOP 16-P-300

Output Clamp Diodes
Input Compatible with TTL and 5V C-MOS Weight DIP16-P-300A : 1.11g
Low Level Active Inputs SOP16-P-300 : 0.50g

Standard Supply Voltage

Two Vee Terminals Veel, Vee2 (Separeted)
GND and SUB Terminal=Heat Sink
Package Type-AP: DIP-16 pin

Package Type-F, AF: PFP-16pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee —0.5~10 \
Output Sustaining F R — —0.5~35 v
Voltage AP, AF —0.5~50
Output Current Iour 1.5 A/ch
Input Current IiN —10 mA
Input Voltage VIN —0.5~30 v
Clamp Diode F Vi 35 v
Reverse Voltage AP, AF 50
Clamp Diode Forward Current Ip 1.5 A
Common Terminal Current Icom 3.0 A

o AP 1.47/2.7 (Note 1)
Power Dissipation T AF Pp 09712 (Note 2 w
Operating Temperature Topr —40~85 °C
Storage TemperatureTstg Tstg —-55~150 °C

(Note 1) On Glass Epoxy (50X50X1.6mm Cu 50%)
(Note 2) On Glass Epoxy (60X30X1.6mm Cu 30%)
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TD62308AP/F/AF

PIN CONNECTION (TOP VIEW)

HEAT SINK HEAT SINK
cCoOM 04 14 & GND 13 03 COM coOM 04 |4 & GND 13 03 COM
16 15 14 13 12 " 10 9 16 1115(] 14 {13 121110 9
el L]
' ' Y
D
Diﬁj ﬁ?ﬁ; b eh ) e
i 23 [talls[]|6]]|7][]s {21 3] 4 siiel 7] 8
Veel Ot H1 HEATSINK 12 02 Ve2 Veel 01 11 HEAT SINK 12 02 V2
& GND & GND
SCHEMATICS (EACH DRIVER)
~ Ve
o]
R —P—o COM
4k ° OUTPUT (NOTE) The input and output para§1t1c diodes
e ! cannot be used as clamp diodes.
INPUT 6009 ! ..
N :
? Parasitic
| Diodes
g2k 1S | 1
]
N i
———+—0 GND

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX UNIT
Suuply Voltage Vee 4.5 — 5.0 v
Output Sustaining F v 0] — 35 v
Voltage AP, AF CE(SUS) 0 — 50

DC 1 Circuit, Ta=25°C 0 — 1250
Duty =10% 0 — 12501 A/ch
Output Current AP Iour pr:2f5ms Duty=50% 0| — 700
4 Cireuits 155 4 T 70% o — 1250
F, AF Ta=85"C  ity=50% of — 390 Vv
Input Voltage ViNn 0 — 25
Output On VIN©ON) 0 — Vee-3.6 A\
Input Voltage  r5 v OF [ Vinorr Veelo| — Veo
Clamp Diode F — — 35
Roverse Voltage | AP, AT Vr — - 50] ¥
Clamp Diode Forward Current Ir — — 1.25 A
Power AP p Ta=85°C *1 — — 1.4
Dissipation F, AF D ITa=85°C *2 — — 0.7

*1 On Glass Epoxy (50X50X1.6mm Cu 50%)

*2 On Glass Epoxy (60X30X1.6mm Cu 30%)
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ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

TD62308AP/F/AF

TEST TEST .
CHARACTERISTIC SYMBOL CIRCUIT CONDITION MIN | TYP |MAX JUNIT
VeR=50V, Ta=25C — | — 5
AP, AR Veg=50V, Ta=85C 100}
CE= , La= — -
Output Leakage Iepx 1 A
Current Veg=35V, Ta=25C — — 500
F
Ve =35V, Ta=857C — — 100
"H" level Vot 3 ’Vcc-l.s — 25
Output Voltage A%
"L level VoL 3 — | — [Vec3s
"H" level Iiq — — 100 A
Input Current 3
"L" level I — |—0.05-0.3 mA
Clamp Diode AP, AF VR=50V, Ta=25C e 50)
Ir 4 uA
Reverse Current F V=35V, Ta=25C — | — 5
Clamp Diode Forward Voltage %3 5 Ip=1.25A — 1.5 2 \%
Supply Current  \gugput On | Iogony | 5 |Vec=55V, Vin=0V — | 85 124 G‘Xf}/E
Output Off | Icciorr) Vee=5.5V, Vin=Vce — — 10 A
F Vour=35V
R, =280
Turn-On Del t, — 0.2 —
urn-On Delay e ON Vour=50V
’ R, =400
6 CL=15pF
. L=15p Vour=35V “s
Rp,=28Q
Turn-Off Del tOrFF — 5.0 —
urn elay b AT OF] Vour=35vV
’ R, =400
TEST CIRCUIT
1. Icgx 2. Iec
Vee OPEN Vee OPEN
lcex
OPEN < T OPEN
Ve
3
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TD62308AP/F/AF

3. Vou, VoL, Iin, 1L 4. Vp
Vee OPEN Vee

l'our Kl’R
oA
OPEN

Vin VoL, Vou
) Il !
5. ton, torr Vee p
Vi ]iT'F
OPEN —— () >O-L—-———

6. toON, torr
v
INPUT Vee OPEN our
R
PULSE
GENERATOR ouTPUT
C = 15pF

il
o l (Note 2)

tr t¢ (Note 1)
Vip =5V

ton torr

50% 50%

QUTPUT

VoL

(Note 1): Pulse Width 50 ws, Duty Cycle 10%
Output Impedance 500 tr=5ns, tf=10ns

(Note 2): CL includes probe and jig capacitance

—702—



QUTPUT VOLTAGE Vour (V)

QUTPUT CURRENT gyt (MmA)

OUTPUT CURRENT loyt (MA)

30 Vour ~Vin
20
5.0
VCC = 45V <55
10
Ta=25°C (TYP.)
/ lout = 0.9A
0

0 2 4 6
INPUT VOLTAGE Vy (V)

lout = VeeGay
1.5
/ (TYP))
V=5V
/ ViN=0V
1.0 /
0.5—Ta=85C /
/ﬁ\zs
/ ~ - 40
AR/
0 0.5 1.0 1.5 2.0
QUTPUT SATURATION VOLTAGE
CE(sat) (V)
lout - DUTY CYCLE
1500 I
n=1
|
1200
™~
300 \ \ 2
\ ™~ 3
4
600
TD62308AP
Ta=25°C
300
VCC=5.5V
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)
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QUTPUT VOLTAGE Vour (V)

W)

POWER DISSIPATION Pp (

QUTPUT CURRENT lgyt {mA)

TD62308AP/F/AF

Vour—Vin
30
20
Ta=40°C

+—r25

—85
10

Vee=5.0V
/// lout = 0.9A

0

0 2 4 6
INPUT VOLTAGE Vy (V)

Pp-T
3.0 D2
@ ®| DIP-16Pin Type-AP On
\ PCB (50x 50 x 1.6mmCu
24 50%)
@ | DIP-16Pin Type-AP Free
‘ Air
18 \® TYPE-F, AF Free Air
) (60 x 30 x 1.6mmCu 30%)
@ PFP-16Pin Free Air
12le N \
o TN
AN
N T \
0.6 SN
0 -\
0 40 80 120 160 200 240
AMBIENT TEMPERATURE Ta (°C)
lout - DUTY CYCLE
1500 ‘
n=1
1200 N
NNAURER
300 NIN
™. \ ™~
b 2
600 <
TD62308AP ™~ 31 |
s00| 1285 s |
VCC=5.5V
n ch ON
0

0 20 40 60 80 100

DUTY CYCLE (%)




TD62308AP/F/AF

OUTPUT CURRENT gyt (mA)

Vour - DUTY CYCLE

1500 |
1200 . < n=!
N
900 N ™~ <]
\ ™S~ 2
N TN
600
TD62308F / AF Ty 3
Ta=25°C RE
3001 yec=ssv
n ch ON
0
0 20 40 60 80 100

DUTY CYCLE (%)

—704—

OUTPUT CURRENT oyt (MA)

1500

1200

900

600

300

Vour - DUTY CYCLE

TD62308F/ AF

Ta=85°C

VCC=5.5V

n ch ON

~ [ |
N \\ n=
\\\ \\ 2
NG T
N 3
NG
0 20 40 60 80 100

DUTY CYCLE (%)




TD62308BP-1

O 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62308BP-1 is non-inverting transistor array which is
comprised of four NPN darlington output stages and PNP input
stages.

This device is low level input active driver and is suitable for
operation with TTL, 5V C-MOS andbV Microprocessor which
have sink current output drivers. Applications include relay,
hammer, lamp and steppingmoter drivers.

® Output Current (Single Output) 1.5A MAX.

® High Sustaining Voltage Output 80V MIN.

® Output Clamp Diodes

[ Input Compatible with TTL and 5V C-MOS DIP16-P-300A
® Low Level Active Inputs

® Standard Supply Voltage Weight @ 1.11g
@® Two Vce Terminals Veel, Vee2 (Separeted)

® GND and SUB Terminal =Heat Sink

® Package Type-BP-1: DIP-16 pin

MAXIMUM RATING (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vo 7 \%
Output Sustaining Voltage VCE®©US) -0.5~80 A%
sii*?:ézic Transistor Output Vepr(t1) 80 v
Output Current Iour 1.5 A/ch
Input Current IIN —10 mA
Input Voltage ViN 7 A%
Clamp Diode Reverse Voltage VR 80 %
Clmap Diode Forward Current Ip 1.5 A
Common Terminal Current Icom 3.0 A
Power Dissipation Pp 1.47/2.7 *2 w
Storage TemperatureTopr Topr —40~85 °C
Storage TemperatureTstg Tstg —55~150 °C

*1 Parasitic Transistor
*2 On Glass Epoxy (50X 50X 1.6mm Cu 50%)
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TD62308BP-1

PIN CONNECTION (TOP VIEW)

SCHEMATICS (EACH DRIVER)

CON 04 14
16 15 14

13

03 CON

" 10 9
I

et

[lep?

4k
INPUT
[}

3
Veer O1 1

778
12 02 Vo

2k0 7|

——Lo

o

______H_

e

© Ve

o GND

OQUTPUT

* : Parasitic
Diodes

(Note) The input and output parasitic diodes cannot be
used as clamp diodes.

RECOMMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MAX UNIT
Supply Voltage Vee 5.5 \'
Ourput Sustaining Votage VCESUS) 50 v
Output Current DC 1 Circuit Ta=25°C 1.25

Tour zpcvg;l?ir:s, Duty=10% 1.25 Alch
Ta=85°C Duty=50% 0.69
Input Voltage Vin 55 v
VIN©ON) Vee-3.6
VIN(OFF) Vee
Clamp Diode Reverse Voltage VR 80 v
Clamp Diode Forward Current I 1.25 A
Power Dissipation Pp Ta=85C (*1) 1.4 w

(*1) On Glass Epoxy (50X50X1.6mm Cu 50%)
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TD62308BP-1

ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL| /R b ORI ON MIN | TYP [MAX fUNIT
"H" level Vig 3 cc-1.68 — Ved
Input Voltage \Y%
"L" level ViL 3 — — [Vee-3.6
"H" level Iy 2 — — 10 A
Input Current
P "L" level I 2 |Vee=5.5V, Vin=0.4V — |-0.0d-0.3¢ ma
Qutput Leakage Current IcEx 1 VouTr=80V, Ta=85°C — — 1000 «A
Output Saturation Voltage VCE(sat) 3 Vee=4.5V, Ioyr=1.25A — 1.3 1. V
Clamp Diode Reverse Current Ir 4 VR=80V -— — 500 A
Clamp Diode Forward Voltage VF 5 IFp=1.25A — 1.5 2.0 V
c Output On | IccoN 2 Vee=5.5V, ViN=0V — 8.5 12.5mA/ch
Supply Current
PRy Output OFf |Iccorm | 2 |Vee=55V, Vin=Vee N 10 A
Turn-On Delay toN — 0.2 —
6 |Vour=80V, R;,=680 s
Turn-Off Delay LOFF out L — 50 — a
Parasitic Transistor Output _ _ _
Voltage VCEFR 7 icgr=150ma 80 v
TEST CIRCUIT
1. Icex 2. Igg, Iy, IiL
Vee
IcEx
OPEN < T OPEN
Vee
i
3. VCE(sat), VIL, VIH 4. Ig
Vee OPEN Vee

{lour e

OPEN VR

T

ViL, Vin Veesan

$—
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TD62308BP-1

C, = 15pF

L.
o 1 (Note 2)

5. Vp v
cC T
Ve TIF
OPEN
OPEN
6. toN, torr
INPUT Vee OPEN Vour
e
i RL
1
PULSE i
GENERATOR T OUTPUT
1
1
'

(Note 1)

t, t; (NOTE 1)
-

B
—_— Vg =5V
)‘90% '“

10%

INPUT

torr
3=
Vo
OUTPUT 50% 50%
Vou
(Note 1) : Pulse Width 50us, Duty Cycle 10%
Output Impedance 500, t. = bns, tr=10ns
(Note 2) : CL includes probe and jig capacitance
OPEN COMI1, 2
7. Veef
. L ]
\ OuTPUT
OPEN O———O — _ Veet
g
n + i Icef = 150mA
T (at. Single Pulse = 5ms)
@
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OUTPUT VOLTAGE Vout (V)

OUTPUT CURRENT loyt (MA)

OUTPUT CURRENT loyr (MA)

30 Your - Vin
20
~ ™5.0
VCC=4.5V ~lse
10,
Ta=25°C (TYP.}
Z louT = 0.9A
0
0 2 4 6
INPUT VOLTAGE V) (V)
15 lout = Vee(sat
(TYP.) //
Vee=5V
Viy=0V /
1.0 77
0.5 ///
Ta=85°C 25
- 40
0 /)
0.5 1.0 1.5
OUTPUT SATURATION VOLTAGE
Veesaty (V)
louT — DUTY CYCLE
1500 [
L]
1200
\ z‘r—'
M
900
™~ ~~3
=] 2
600
Ta=25°C
300 Vee=5.5V
Vin=n ch
0 I
0 20 40 60 80 100

DUTY CYCLE (%)
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OUTPUT VOLTAGE Vour (V)

POWER DISSIPATION Pp (W)

OQUTPUT CURRENT loyt (MA)

TD62308BP-1

Vout-Vin

30
20 B
Ta=40°c [ T=25
™85
!
10
Vee=5.0v
// lour=0.9A
0
2 4 6
INPUT VOLTAGE Vy (V)
-T
3.0 Po-Ta
@ D Typel BP{1 dn PCB
FOUXpUX T omm | CU
2.4 0%
’ @ Type| BP{1 FREE |AIR
1.8 : ;
@ | \
N :
12 |
BN
J-D |
0.6 oc I N
Ta=85C « \\ 1
AL I Y !
|| !
0
0 40 80 120 160 200 240
AMBIENT TEMPERATURE Ta (°C)
lout — DUTY CYCLE
1500 T
n=1"1 1
1200 \\
N ~N
900 \1
™~
™S T3 2
600 ™~
| 4
300
*14]—_1
0
20 40 60 80 100

DUTY CYCLE (%)




TD62318AP/AF

(O 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON

TRANSISTOR ARRAYS

The TD62318AP/AF are non-inverting transistor array which
are comprised of four NPN darlington output stages and PNP

input stages.

This device are low level input active driver and are suitable for

operation with TTL, 5V C-MOS and 5V Microprocessor which

have sink current output drivers.

Applications include relay, hammer, lamp and stepping moter

drivers.

® Output Current (Single Output) 700mA MAX.
@ High Sustaining Voltage Qutput 50VMIN.
@® Output Clamp Diodes

@ Input Compatible with TTL and 5V C-MOS
® Low Level Active Inputs

@ Standard Supply Voltage

® Two Vce Terminals Veel, Vee2 (Separeted)
@® GND and SUB Terminal=Heat Sink

@ Packaga Type-AP: DIP-16 pin

® Packaga Type-AF: PFP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

Weight DIP16-P-300A : 1.11g
HSOP16-P-300: 0.50g

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Veo —0.5~17 v
Output Sustaining Voltage VCEsUS) —-0.5~50 v
Output Current IouT 700 mA /ch
Input Current N —10 mA
Input Voltage VIN —-0.56~17 '
Clamp Diode Reverse Voltage A% 50 %
Clamp Diode Forward Current Ip 700 mA

AP 1.47/2.7 *1

AF 0.9/1.4 *2
Power Dissipation e Pp 4085 W
Storage Temperature Tstg ~55~150 °C

*1 On Glass Epoxy (50X50X1.6mm
*2 On Glass Epoxy (60X30X1.6mm

Cu 50%)
Cu 30%)
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PIN CONNECTION (TOP VIEW)

TD62318AP/AF

TD62318AP TDG62318AF
HEAT SINK HEAT SINK
COM 04 14 & GND 13 C3 com oM 04 14 & GND 13 03 Ccom
16 (15114 (13 {12f |11 ]]10]]9 16|15} 14 ]} 13 12]] 11} 10
W L{;»LN—
1 2 3 4 5 6 7 8
Veel O 11 HEATSINK 12 02 V2 Veel 01 11 HEAT SINK 12 02 V¢e2
& GND & GND

SCHEMATICS (EACH DRIVER)

:C
X
~

4k

INPUT 60002

8.2kQ)

1kQ

— Ve
COM
OUTPUT

+ @ Parasitic
Diodes

cannot be used as clamp diodes.

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

NOTE. The input and output parasitic diodes

CHARACTERISTIC SYMBOL CONDITION MIN TYP MAX | UNIT
Supply Voltage Vee 4.5 — 5.5 v
Output Sustaining Voltage VCE(SUS) 0 — 50 \Y%

DC 1 Circuit, Ta=25°C 0 — 570
Duty =10% o — 570
Tpw =25ms
Output Current AP — —
P IoUT 14 Gircuits g“:y igZ" g 2;8 mA /ch
o uty=10% —
Ta=85°C
AF & Duyt=50% o = 480
Input Voltage VIN 0 — 15
B Output On| ViNnoON) 0 — Vee—3.6
Input Voltage Output off | Vinorr) Veg—1.6 — 5.5 v
Clamp Diode Reverse Voltage VR — — 50 v
Clamp Diode Forward Current Ip — — 500 mA
P Dissioati AP Ta=85C *1 — — 1.4 W
ower issipation AF P fra—gsc 2 = — 0.7

*1.0n Glass Epoxy (50 X50X1.6mm Cu 50%)

*2.0n Glass Epoxy (60X30X1.6mm Cu 30%)
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TD62318AP/AF

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL| 3ot ComEeT N MIN | TYP |MAX [UNIT
"H" level Vi cc-1.6f — 15
Input Voltage 3 7.8
"L" level Vi — — [ce-3.§
"H" level It — — 100 «A
Input Current 2
"L" level I, — |-0.05{—0.3¢f mA
Verp =50V, Ta=25°C —-— — 5(%
Output Leakage Current Icex 1 v 50V Ta—85°C 10 77
cr=50V, Ta= — | =
Iour=0.54, Vee=4.5V — — 0.9
Output Saturation Voltage VCE(s: 3 A%
o a8 Chifsal) Tour=0.2A, Voo =45V I R
Vr=50V, Ta=25°C — — 5
Clamp Diode Reverse Current Ir 4 Ve=50Y. Taz85C 100 uA
r=50V, Ta=85 — | -
Clamp Diode Forward Voltage Vi 5 IF=500mA — — 2. N
Output On | IccoN) 2 Vee=5.6V, ViN=0.0V — 35 40mA/ch
Supply Current | Qutpyt Off ICCOFF) 2 Vee=5.5V, Vin=Vee — | — 100 «A
Turn-On Delay tON 6 Vour=>50V, R, =720 — 0.4 0.8
us
Turn-Off Delay tOFT Vee=5.0V, Cp=15pF — 8.0 16.04
TEST CIRCUIT
1. Icrx 2. Igc, Iy, LiL
V,
Vee OPEN e« OPEN
l‘cc
Icex I, I
OPEN ———) — T —T;-—C OPEN
Ve Vin
Yesd 77l7 T}7 777
3. VeEGay Vi, VIL 4. Ip
Vee OPEN Vee
l'our M l'R
v
T—O OPEN ————( ®
Vig, Vin Vgsat)
7L 777 ri? 777
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TD62318AP/AF

5. VF Vee
Ve ]FT'F
OPEN I A
6. ton, toFF
v
INPUT Vee OPEN out
Ry
PULSE
GENERATOR T ouTePUT
CL=15pF
(Note 1) I

J l (Note 2)

a5

t, t¢ (Note 1)
Vg = 5V
INPUT
Vou
50% 50%
t
QUTPUT ON
Vou

(Note 1): Pulse Width 50us, Duty Cycle 10%
Output Impedance 502 tr=5ns, tf=10ns

(Noto 2): CL includes probe and jig capacitance.

—713—




TD62318AP/AF

In-V Vout -V
— 200 IN~ VIN 50 ouT ~ VIN
TD62318
Ta=25°C TYP.
.- 160 S 40
z =
= 5
= o ey
z ~5.0
Z-120 > 30— V=45V
z \ [G] T~5.5
g s
> -80 Vee=5.5V o 20
o 5.0 >
SR S NAN Wy 5
NN .5
s Q& = TD62318
= 40 <] —— 8 10 .
AN | Te=25°CTYP.
] lout = 570mA
0% i 2 3 4 5 6 % 1 2 3 4 5 6
INPUT VOLTAGE Vi (V) INPUT VOLTAGE Vy (V)
leciony = Vee — Ig = Vi
100 < 700
= TD62318 ™
g ) = Ta=25°C TYP.
E go| Te=25CTYPR = s60
E 4 ¢ch ON & I j
o Viy =0V ] [
~ 60 a 420
5 T / %
= z /
o 40 S 280
> / - /
& a
= / 8
@ 20 8 140
o
=
0 9
0 1 2 3 4 5 6 Yoo
0 0.4 0.8 12 14 1.6 2.0
SUPPLY VOLTAGE Vcc (V) CLAMP DIODE FORWARD VOLTAGE
Py-Ta Ve (V)
3.0
@ ® DIP-16PIN ON PCB
-~ \ (50% 50 x 1.6mm Cu
2 24 50%
o @ DIP-16PIN FREE AIR
= ’f @ PFP-16PIN ON PCB
O 18 N__ (60x30x 1.6mm Cu
% ° \ 30%)
& @ PFP-16PIN FREE AIR
wv
& 1219 hY
g @ \\ \
5 ) N
a 06 L'
~ \ \
AN
0
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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OUTPUT CURRENT lour (mMA)

OUTPUT CURRENT loyt (MA)

lout - DUTY CYCLE

TD62318AP/AF

lour — DUTY CYCLE

700 ‘ I 700 T
n=1~2"]1 — n=1~4—1
560 s < 560
3 E
-
>
4 o
420 — 420
Z
e
o
o
280| TD62318AP O 280] TD62318AP
Ta=85C 5 Ta=85°C
Vce=5.5V E Vee=5.5V
10| v =2.5v B W0 yy=ov
n ch ON n ch ON
0 0
20 40 60 80 100 0 20 40 60 80 100
DUTY CYCLE (%) DUTY CYCLE (%)
oyt - DUTY CYCLE lout - DUTY CYCLE
700 ! 700 | I
n=1T ] N n=1~3"
560 < < 560
E
N 2771 5
o] 4
420 AN — 420
\ N =
&
3 &
280| TD6231BAF AN O 280| TD62318AF
Ta=85C 5 Ta=25°C
Vee=5.5V 4 i Vee=5.5V
10| ¢ S el Ve
Viy=2.5V o Vin=2.5V
n ch ON n ch ON
0
0 20 40 60 80 100 0o 20 40 60 80 100

DUTY CYCLE (%)

DUTY CYCLE (%)
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TD62318BP

0 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON
TRANSISTOR ARRAYS

The TD62318BP is non-inverting transistor array which is
comprised of four NPN darlington output stages and PNP input
stages.

This device is low level input active driver and is suitable for
operation with TTL, 5V C-MOS and 5V Microprocessor which
have sink current output drivers.

Applications include relay, hammer, lamp and stepping moter

drivers.

® Output Current (Single Output) 700mA MAX.

® High Sustaining Voltage Output 80V MIN.

® Output Clamp Diodes DIP16-P-300A
® Input Compatible with TTL and 5V C-MOS

® Low Level Active Inputs Weight : 1.11g
® Standard Supply Voltage

® Two Vee Terminals Veel, Vee2 (Separeted)

® GND and SUB Terminal=Heat Sink

@® Package Type-BP: DIP-16 pin

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee —0.5~17 v
Output Sustaining Voltage VCEESUS) —0.5~80 A\
Output Current Iout 700 A/ch
Input Current InN —10 mA
Input Voltage VINn —-0.5~17 v
Clamp Diode Reverse Voltage VR 80 v
Clamp Diode Forward Current Ir 700 A
Power Dissipation Pp 1.47/2.7 *1 W
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

*1 On Glass Epoxy (50X50X1.6mm Cu 50%)
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PIN CONNECTION (TOP VIEW)

SCHEMATICS (EACH DRIVER)

TD62318BP

HEAT SINK
& GND
oM 04 14 A 13 03 COm
16 |15 14

13 12011 10 9
I

Si

1 2 3 4 5 6 7 8

Vel 01 HI ! 12 02 V2
e HEAT SINK cc

& GND

)

2k
180kQ)

4kQ

INPUT O»KJWW 6000

8.2k(2

+—t—° OUTPUT

° Vee
—p—o COM

K

]

y .

1

1

1* o Parasitic
: Diodes
P

+—o0 GND

(Note) The output parasitic diodes cannot be used.

RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN TYP | MAX | UNIT
Supply Voltage Veo 4.5 — 5.5 \"
Output Sustaining Voltage VCESUS) 0 — 80 \'%
Output Current DC 1 Circuit, Ta=25°C 0 — 570

Tout Zp&;l%irsns, Duty=10% oy — 570 A/ ch
Ta=85°C Duty =50% 0 — 570
Input Voltage ViN 0 - 15.0 v
Output On] VinoON) 0 —_ Vee-3.6
Output Off| ViN©OFF) Vee-1.6 — 15.0
Clamp Diode Reverse Voltage VR — — 80 \Y
Clamp Diode Forward Current Ir — — 7001 mA
Power Dissipation Pp Ta=85C (*1) — — 14 W

*1 On Glass Epoxy (50X50X1.6mm Cu 50%)
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TD62318BP

ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL|teST CONDION MIN | TYP |MAX [UNIT
"H" level Vi Voc-1.6] — 15.
Input Voltage — i
"L" level ViIL of — Mcc3.4
"H" level I — — 10 A
Input Current 2
P "L" level I, Vee=5.5V, ViN=0.4V — |-0.05-0.3¢] mA
Vce =80V, Ta=25°C — — 50
Output Leakage Current IcEX 1 v 80V, Ta—85°C o0 rA
cE=80V, Ta= o
IouT=500mA, Vcc=4.5V | — — 0.8
Output Saturation Voltage VCE(sat) 3 TouT=200mA. Voo 45V | — — 045 '
VR=80V, Ta=25°C — — 50
Clamp Diode Reverse Current Ir 4 Vem80V Tac80°C 100 rA
R=80V, Ta= — | =
Clamp Diode Forward Voltage VF 5 IF=500mA — — 2.0 V
Output On | IccoN) 2 Vee=5.5V, Vin=0.0V — 40 45mA/ch
Supply Current  |Qutput Off |Iccorry| 2 |Veoe=5.5V, Vin=Vee — | = 100 pA
Turn-On Delay toN 6 VouT=80V, R;,=1200 — 0.4 0.9
S
Turn-Off Delay tOFF Vce=56.0V, CL=15pF — 8.0 16.04 a
TEST CIRCUIT
1. Icex 2. Icc, Tin, TiL
V¢ Ve
OPEN OPEN
l'cc
Icex i, i ™
OPEN o — T —T’—c OPEN
Ve Vin
777 7&7 7&7 777
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TD62318BP

3. Vegesat), ViL, VIH 4. Ig
Vee OPEN Vee
l’OUT 1|R
v
—T——C OPEN ——— () R
ViL Vik VEGsat)
7i7 77 7i7 777
5. Vg Vee

OPEN |
6. toN, tOFF
v
INPUT Vee OPEN out
_______________ -
i Re
PULSE i
GENERATOR 1 OuTPUT
! C =15pF
(Note an _________________ 4 ]; (Note 2)
t t; (Note 1)
>
4——490% Vi = 5V
INPUT {
10% |
Von
N 50% 50%
OUTPUT on
VoL

(Note 1): Pulse Width 50us, Duty Cycle 10%
Output Impedance 50Q tr=5ns, tf= 10ns

(Note 2): CL includes probe and jig capacitance
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TD62318BP

=V Vour -
200 IN=Vin 50 out - ViN
TD62318
Ta=25°C TYP.
- 160 S 40
il
— pol
= $
~-120 Z 30 __Vec=4.5v _|5.0{5.5
= N\ g
o —
g —~ 80 \\ \VCC: 5.5v § 20
g ™ \\\ 5'2 5
2 . K £ 10 TD62318
_ o
NN o Ta=25°C TYP.
0 lout = 570mA
0% 1 2 3 4 5 6 o ) 7 3 " 5
INPUT VOLTAGE Vyy (V) INPUT VOLTAGE Viy (V)
leciony = Vee —_ Ip ~Vr
100 < 700
= TD62318 -
= Ta=25°C TYP.
£ Ta=25°C TYP.
= so| ° Z 560
z 4 ch ON o /
= o
° 6 Vin=0V y ] /
0
E / 9 420
ui <
= z /
o 40 Q 280
. / 5 /
& / 2
[&]
v [ a 140
[+ %
=
0 3
0 1 2 3 4 5 6 0 04 08 12 16 2.0
SUPPLY VOLTAGE Vcc (V) CLAMP DIODE FORWARD VOLTAGE
Pp-Ta Ve (V)
3.0
® @ ON Glass Epoxy
. (50%x50x 1.6mm Cu
2,4 50%)
:O @ Type-BP FREE AIR
=
S 18 pt
=
<
& N \
2 2
a ~N
o ™. N\
2 N
5 06 || Ta=85°C N
LY
N
0 N\
0 40 80 120 160 200 240

AMBIENT TEMPERATURE Ta (°C)
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OQUTPUT CURRENT igyt (mA)

700

560

lout - DUTY CYCLE

n=1~2"]
S
N 4
—
Ta=85°C ]
Vee=5.5V -
Viy=2.5V
n ch ON
20 40 60 80 100

DUTY CYCLE (%)

—721~

QUTPUT CURRENT loyt (MA)

700

560

420

280

louT = DUTY CYCLE

TD62318BP

Ta=25°C R
Vee= 5.5V . —
Vig= 2.5V
n ch ON
20 40 60 80 100

DUTY CYCLE (%)




TD62803P

TD62803P STEPPING MOTOR CONTROLLER/DRIVER

Features

* Imitialized Status

¢ Schmitt Trigger Inputs ....

« High-Voltage, High-Current Outputs
VCE(SUS)¢=28V(MIN),

ouT

* 1,2, 1-2 Phase Excitation Mode Capable
* 3 Inputs Direction Control ..
* Output Enable Function ... E

e Hg(Monitor out)

* Standard Supply Voltage

1. b=400mA (MAX)

CK-1, CK-2 CW/CCW

CK-1, CK-2, CW/CCW, R

DIP16-P-600

MAXIMUM RATINGS (Ta=25°C unless otherwise noted) Weight: 3,19g (Typ.)
CHARACTERISTIC SYMBOL RATING UNIT

Supply Voltage VCC -0.3 v +7.0 v PIN CONNECTION (TOP VIEW)

Qutput SUStain\l}g%tage Vep(SUSY| -0.3 ~ +28 v Voo R OR-2, ,0K-0UT bu 45

Output on Toutg 400 A 6}-h5 133 fil fiol{s
Current [Mo,CK~OUT égHgU¥6 10 mA

Input Voltage VIiN -0.34Vget+0.3) v | burroT

Input Current Iy 11 mA PO

Power Dissipation PD 2.7 W

Operating Temperature | Topr -30 v +85 °C A

Storage Temperature Tstg ~55 v +150 °C CWCCWE, Bp 34 Mo $1 ¢2 GND

BLOCK DIAGRAM

SCHEMATICS OF INPUTS AND OUTPUTS

Ep, B, 3/4, CK-1,C£—2,CW/ CCW, R
Voo O—¢———
it
IW};‘% e
10kQ x
1 J[
GND ! ¥
O 4 GND
$1-¢4 MO, CK-0UT
Vee 0 Veo
Tk g5k
ouT 3
. $——O OUT
| x
GND . o aNp
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TD62803P

RECOMMENDED OPERATING CONDITIONS (Ta=-30 " +85°C)

CHARACTERISTIC SYMBOL CONDITION MIN | TYP MAX UNIT
Supply Voltage Vee 4.5 (5.0 |5.5 v
Qutput Sustaining Voltage VCE(SUS) 0 - 26 v
"L Level Output Current ¢n - - 400
ev utpu urrent ¢ IOUT¢ nA
Test Mode - - 250
Output Current Mo, "H'" Level | Igy - - 0.4 | mA
CK-0UT "L" Level | IoL - - 8 mA
Input Voltage VIiN 0 - Vee v
Clock Frequency fcxr 0 - 100 kHz
Power Dissipation Pp - - 1.0 1w
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP MAX UNIT
"H" Level Input Voltage VIH 2.0 | - - v
"L" Level Input Voltage ViL - - 0.8 Y
"H" Level Output Current ¢n IOH¢ Vee=5.5V, Voyr=26V - - 100 LA
"§" Level Output Voltage v Vee=4.5v, Igy=-0.4mA 2.4 | - -
kiry OH
Mo, CK~-OUT Vee=5.0V  Igg=-10pA 4,0 | - - v
i Level Mo, CK-OUT VoL Voe=4.5V, IoL=8mA _ _ 0.4
Output Voltage on Vours Vee=4.5V, Ioyp=400mA - - 1.1 v
ouT Vee=4.5v, IouT=200mA - - 0.6
"H" Level Input Current Itn Vee=5.5V, Vig=5.5V - - 10 HA
"L" Level Input Current 1L Vee=5.5V, Vi1=0.4V - - ~0.4 | mA
Hysteresis AVT - 150 - mV
Supply Current Ice - - 100 | mA
SWITCHING CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP |MAX UNIT
CK-¢n Vee=5.0v - 2.0 _
Propagation Delay CK—CK—0UT R; —CK-OUT, Mo=620% _ 1.0 _
e . CK-Mo tpLH Ry =91V =1008 - |2.8 - us
Low-to-High Level E-¢n C1-All Outputs=15pF - .0 -
R-¢n Vourg=24V - 420 |-
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TD62803P

SWITCHING CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP MAX | UNIT
CK-¢n VC(;=5 L0V - 1. -
Propagation Delay CK—CK-0UT R;—CK-OUT, Mo=620f - 0. -
Time EK—MO tpHL Ry -¢1%0,=1008 - 2.1 -
o Cy-All Outputs = 15pF - 1.2 - 8
High-to-Low Level R- - 1.0 -
g E,?E VOUT¢=24V
R-Mo - 2.0 -
Maximum Clock Frequency fhax _ 250 - | Kkhz
Set Up Time CK, CW/CCW tset-up - 0.1 -
Hold Time CK, CW/CCW thold - 0.1 - S
Minimum Clock Pulse Width Ly (CK) - 1.0 -
Minimum Reset Pulse Width tw(R) - 1.0 -
Vg = 30V
. _[_1.5\7 A 1.5v
t
e tw 1 Vi, =0V
tpLH pLH
v
Output N OH
Mo, CR-0UT él 5V W 4-1;7
VoL
UpHL tpHI,
Von
Output 50% 50%
¢n VoL
Vog =5V Voyrd= R4V
Ry, = 6200 K}, =100Q
MO
CK-0UT =
= 15pF

J;CL:lSPF

LOAD CIRCUIT

T
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PIN NAMES AND FUNCTIONS

TD62803P

PIN NO.[ SYMBOL NAME FUNCTION

1 CW/CCW Clock Wise/Counter Chﬁ?;e Direction Control Input Function Table A
2 A Excitation A Phase Excitation Mode ;

3 EB Fxcitation B Input Function Table B

4 3/4 3 Phases/4 Phases Phase Control Input

5 Mo Monitor Out Initial Status Output Mo="L" at Initial State
6 di ¢, Out 1 Output

7 b $2 Out $2 Output

8 GND GND GND

9 o $3 Out ¢3 Output
10 b ¢ Out ¢y Output
11 E Qutput Enable Outputs are Enable at E="H"
12 CK-0UT Clock-0Out Clock Qutput
13 CK1 Clock In-1 Clock Input 1 Function Table A
14 CK2 Clock In-2 Clock Input 2

15 R Reset Reset Input

16 Vee Vee vee

FUNCTION TABLE A

FUNCTION TABLE B

CK1 CR2 CW/CCW FUNCTION EA EB 3/4 FUNCTION

i H L cW L L L 1 Phase Excitation
I L L Inhibit H L L 4 Phases 2 Phase Excitation
H f L cecW L H L 1-2 Phase Excitation
L TL L Inhibit H H L Test Mode ¢; Vv ¢y ON

i H H cecw L L H 1 Phase Excitation

L L H Inhibit H L B 3 Phases |2 Phase Excitation
H _r— B cwW L H H 1-2 Phase Excitation|
L JL H Inhibit H il H | Test Mode 91 " ¢y ON

NOTE) Conversion of Phase Excitation Mode must be made after the Reset Mode is established.

—725—



TD62803P

3 PHASES METHOD

1 PHASE EXCITATION CW 1 PHASE EXCITATION CCW
e Jummmmmmm1 K JuuyyyyyyL
P1 OFF OF ¥
ON I ¢l ON — —
oz OFF —— OFF —
ON — | L -
OFF
63 on T 3 Sff __—\L | ||
¢4 OF} 4e OLF
_ l
o ] - _J
2 PHASE FXCITATION CW 2 PHASE EXCITATION CCW
s UL UL oo TULLAAMLL
i "o B
OFF — —
2 oy _‘L 92 EEF
OFF
$3 FT_ ._JT_ $3 ?)gp ——‘_
23 OTF b4 O|FF
ol _J w 1 -
1-2 PHASE EXCITATION CcwW 1-2 PHASE EXCITATION CCW
ox JUuyuuyyyyL K _mumuumumm
OFF OFF
. ON LAt
oo o
b O | oo O
2 OFF b1 O|FF
MO ] 7S J
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TD62803P

4 PHASES METHOD
1 PHASE EXCITATION CW 1 PHASE EXCITATION ccw

- - s

« T o gis

OFF N
2 OFF
ON ¢2 o 4
OFF
33 !
-
ON @3 on

OFF ,

L

1
\

|
OFF
= . |
- o w U
CW

2 PHASE EXCITATION 2 PHASE EXCITATION CCW

CK junmmﬂ{mﬂi} © | Snpupnn
o g -
o o o o T
© o o O -
“o b O
Mo U o | N

1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION CCw
ox _l‘_l_l—UrLTUFU_U_UmFL e« UYL L
o Rl
# ZSF:‘L v SEF*L[ |
o o] o e B
o4 ZEF J‘_Jr { ¢4 ZNFF_ ﬁi[; ] |
w o T T o L
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TD62M2701F

) LOW SATURATION VOLTAGE H-BRIDGE DRIVER

TD62M2701F is Multi-Chip H-Bridge Driver IC incorporates 4
low saturation discrete transistors which equipped bias-resistor
and fly-wheel diode. This IC is suitable for forward-reverse
control on a battery use motor drive applications.

@ Suitable for High Efficiency Motor Drive Circuit
@ Built-in Fly-wheel Diode (lower side)
@ Built-in Bias Resistor (lower side)

: R=10kQ(Typ.)

® SSOP 16 1mm pitch package sealed

® Low Saturation Voltage

: VCE(sat) (Upper + Lower) =0.23V(Typ.): Io=1A
=0.45V(Typ.): Iog=2A

SSOP16-P-225A

Weight:
SSOP16-P-225A: 0.14g (Typ.)
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 10 A"
VeBo 10
Breakdown Voltage VCER 10 %
VEBO 6
Iour 2
Output Current A
Iout(PEAK) 4 (Note 1)
I +04
Base Current A
IB(PEAK) +0.8 (Note 1)
Diode Forward Current Ir 2 (Note 2) A
Power Dissipation Pp 490 mwW
Junction Temperature T; 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.

(Note 2) T=10ms single pulse
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TD62M2701F

(W)

POWER DISSIPATION Py

1

(°C/W)

Ren

TRANSIENT THERMAL RESISTANCE

Pp~Ta
I
NO HEAT SINK
0.6 Rin(-a)=255°C/W ]
0.4
N
N
0.2 S —
N
N
N
N
N
N
0
0 50 100 150

AMBIENT TEMPERATURE Ta (°C)

N1 ]

ouT1

ouTi

GND

GND

ouT2

ouT2

IN2L

1

200

PIN CONNECTION

Rih—t
(NOTE) INPUT PULSE
Pp=300mW
— t(s)
000 fi ii
i 1
il i i
300 hi i
] i
100 = m
: Bl =
|
10 o =
3
1
001003 01 03 1 3 10 30 100 300 1000
PULSE WIDTH t (s)
16 ] INIH
15[] oum
12[] ouTi
13[] Vee
12[] Vee
11[] out2
10[] ourz
9l nzn

(TOP VIEW)
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TD62M2701F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Upper Side | hrrm) — | Vee=-1V, Ic=-0.5A 200 — 700
Current Gain Lower Side | hrgr) — | Veg=1V, Ic=0.5A 160 — 700
hrr) — |Vee=1V, I¢=2.0A 60 130 —
Ic=—1A, Ig= —25mA — 0.10 0.22
Upper Side
Ic=—2A, Ig= —-50mA — 0.20) 0.45
L Sid Ic=1A, Ig=25mA — 0.13 0.22
Saturation ower olde — _ _
Voltage VCE(sat) Ig=2A, Ip=50mA 0.25] 045 %
Ic=0.5A, I=12.5mA — — 0.20
Summing — — —
Total Ic=1A, Ig=25mA 0.23 0.42
Ic=2A, Ip=50mA — 0.45 0.85
Transition Frequency fp — | Vee=2V, Ic=0.5A — 150 — MHz
Upper Side — 0 5
Leakage ToL — |vee=10v uA
Current Lower Side — 0 5
Diode Forward Voltage Vi _ Ip=300mA — 0.89 12 vV
(Lower Side) Ir=450mA, 10msec — 1.60] —
Base-Emitter Resistance RBE — 7 10 13| kO
Base-Emitter Upper Side | VBrrpnpy| — |[Vee= -1V, Ic=—-2A — —-0.84] =15 v
Forward Voltage | Lower Side | Vepavpny| — |Verp=14, Ic=2A — 084 15
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BLOCK DIAGRAM

TD62M2701F

“~ ]
iNTH (16 } | oura
25A1314 25A1314
IN2H { 9 {67,101
2,3, 14,15
{2,314,
RN5006 RN5006 oot
INTL k B

IN2L

10k

%

D
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TD62M2701F

CURRENT GAIN heg

COLLECTOR—EMITTER SATURATION
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o O
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1000
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<

300 |—
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50
30
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2000
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1000 [—
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I
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300
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50
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-0.03 < SR - _F_‘Jﬁ
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] -25
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O LOW SATURATION VOLTAGE H-BRIDGE DRIVER

TD62M2702F is short break use Multi-Chip driver IC
incorporates 2 schottky barrier diodes and 4 low saturation
discrete transistors which equipped bias-resistor and fly-wheel
diode.

This IC is suitable for forward-reverse control on a battery use
motor drive applications.

® Built-in Fly-wheel Diode (upper side)
® Built-in Schottky Barrier Diode (lower side)
@ Built-in Bias Resistor (upperr side)

: R=10kQ(Typ.)
® SSOP16 1mm pitch small package sealed
® Low Saturation Voltage

TD62M2702F

S5SOP16-P-225A

Weight:
SSOP16-P-225A: 0.14g (Typ.)
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 10 v
Veso 10
Breakdown Voltage VCER 10 \%
VEBO 6
Tour 2
Output Current A
IouT@EAK) 4 (Note 1)
I +0.4
Base Current A
InPEAK) +0.8 (Note 1)
Diode Forward Current Iy 2 (Note 2) A
Power Dissipation Pp 490 mW
Junction Temperature Tj 125 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.
(Note 2) T=10ms single pulse
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TD62M2702F

W)

POWER DISSIPATION Pp

Po—Ta Rin—t
T T s
;lO HEA_TZ?SI\:E/W Y (NOTE) INPUT PULSE
06 _. . th( - a) = . < Pp = 300mW
« — t(s)
“ 1000 il H
w i B
=2 30 i
oal gg} i I
2 100 = il
—— .. w <
T 30
p i )
— [
0.2 N = 10
N - — i
~ 3 i
N z i
N\ o |_”_|
0 - !
0 50 100 150 200 001003 01 03 1 3 10 30 100 300

AMBIENT TEMPERATURE Ta (°C)

INTL

OouT1

ouT1

GND

ouT2

ouT2

IN2L

PIN CONNECTION

OO0/ /1

| [N N (N U (N [ N A O [y O

(TOP VIEW)
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TD62M2702F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CCIR— CONDITION MIN. | TYP. | MAX. | UNIT
UIT
Upper Side | hpr) — | Veg=-1V, Ic=—-0.5A 160 — 600
Current Gain Lower Side | hrg() — |Vee=1V, Ic=0.5A 200 — 650
\ hree | — |Veg=1V, Ic=2.0A 60| 130| —
Ic= —1A, Ip= —25mA | — 01| o0.22
Upper Side
Io= —2A, Ig=—-50mA — 0.2 0.45
; Ic=1A, Ig=25mA — 0.1 0.22
%aguratlon Lower Side | VcE(sat) — A%
oltage Ic=2A, Ig=50mA — 02{ 0.45
Summing Ic=1A, Ig=25mA — 0.2 042
Total Ic=24, Ig=50mA — 04| 0.85
Transition Frequency fr — | Vee=2V, Ic=0.5A — 150 — MHz
Upper Side — 0 5
Leakage . _ — —
Current Lower Side IoL — |Vee=10V 10| A
Vee—-GND —_— —_ 5
e Sid Ip=300mA — | o8| 12
Diode Forward pper oide _ — —
Voltage (Note) VF — |Ip=450mA, 10m 1.60 \
Lower Side Ir=1A — — 0.58
Base-Emitter Resistance RBE — 7 10 131 kO
Base-Emitter Forward Voltage VBE — |Vcg=1V, Ic=2A — 0.84 1.5 v

Note) Schottky Diode U1FW49 (No Heat Sink) is guaranteed at Vg (Lower Side)=0.55V (max.) but the
TD62M2702F is guarantee at Vp (Lower Side)=0.58V (max.)
(Voltage shift of 0.03V (Ip=14) is due t different package.)
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TD62M2702F

BLOCK DIAGRAM

ouT2

ouT1

Vee
- - 4 12,13 -
213 )
RN6006 RN6006
c % o
V4 ~
o (=]
J« ™
. A P
% ~
S x W
25C2982 U1FWJ49 U1FWJ49 25C2982
- 4 5 -
GND
Yeza
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CURRENT GAIN hfE

COLLECTOR—EMITTER SATURATION
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TD62M3600F

(> 3CH LOW SATURATION VOLTAGE SOURCE DRIVER

TD62M3600F is Multi Chip driver IC incorporates 3 low
saturation voltage discrete PNP transistors which equipped bias
resistor and free-wheeling diode.

® Built-in Free-wheeling Diode

@® Built-in Bias Resistor
R=10k (typ.)

@® SSOP10 Imm pitch small package sealed

® Low Saturation Voltage

VCEsay) =0.16V(typ.) at Io=1A
VeE@at) = 0.28V(typ.) at Io=2A

MAXIMUM RATINGS (Ta=25°C)

SSOP10-P-225

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Ve 10 A\
VeBo 10 \'%
Breakdown Voltage VCER 10 \%
VEBO 6 A\
IouT(AVE) 2
Qutput Current A
IoUT(PEAK) 4 (Note 1)
I +0.4
Base Current A
IB(PEAK) +0.8 (Note 1)
Diode Forward Current Ir 2 (Note 2) A
Power Dissipation " Po 590 mwW
Junction Temperature T; 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.

(Note 2) T=10ms single pulse
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BLOCK DIAGRAM

TD62M3600F

1 RN6006 RN6006 RN6006 1
e} G J G
X X~ X
2 b 2
oz
1 1
— 2/3 - - 5/6 - - 8/9
PIN CONNECTION
Nt [ 107 N3
outt []2 9[] ours
outt []3 8[] ours
vee [la 7] N2
our2 [Os 6[] our2
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CuUIT
. hFE) — | Vee=1V, Ic=05A 160 — 600
Current Gain _
hrE@) — | Vee=1V, I¢=2.0A 60 130 —
Saturation Volt v — | Vg=14A, Ip=25mA — 0.16 0.25 v
aturation Voltage D
g CEGsat) ™10 =2A, Ip=50mA 1 028| 050
Transition Frequency fr — | Vee=2V, Ic=0.5A — 150 — MHz
Leakage Current IoL — |Vee=10V — 0 10 wA
Ip=300mA — 0.89 1.2
Diode F d Volt: VF — A\
toae Forward Voltage r 7 =400mA, 10m 160 —
Base-Emitter Resistance Rpg — 7 10 13| kO
Base-Emitter Forward Voltage VBE — | Vee=1V, Ig=2A — 0.84 1.5 \'%
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TD62M3600F

REFERENCE DATA

TRANSISTOR (RN6006) TRANSISTOR (RN6006)
hee CHARACTERISTIC VeE(sat) = I
1000 =TT =TT & -1000 =T e
500 —Vee= -1V — Ta:1(i)9;i(—: T p<—(" —~ 500 H ——
300 ik Hib ©2 -300 AT -
E S 2E —
< TN s [ 3
~ 100 4 __ -100 \ Ta=100°C 42l 1L
= . =25 e i o b i H
a 50 oo -50 RENKS 1 Z Anns|
v 30 =~ _30 T N
o = w Pz 25
= %% T U 1 N U 5 1 N N T I | S O O = v =] | S [
z 7> Wi
% 10 BES == = -10 =HH
v s oy I F CH  -5— ~— T
3 |- L3
P |
00
: > 4
-1 -3 10 -30 -100 -300 — 1000 -3000 -1 -3 -10 -30 -100 -300- 1000 ~ 3000
COLLECTOR CURRENT I¢ (mA) COLLECTOR CURRENT I¢ {mA)
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O 3CH LOW SATURATION VOLTAGE SOURCE DRIVER

TD62M3601F is Multi Chip IC incorporates 3 low saturation
voltage discrete transistor (PNP).

@ Suitable for High Efficiency Motor Drive Circuit

@® SSOP10 1mm pitch small package sealed

@® High Output Currentage
Ioutave)=1.54
IouT(PRAK)=3.0A

MAXIMUM RATINGS (Ta=25°C)

TD62M3601F

SSOP10-P-225

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 30 v
Veso 30 \'
Breakdown Voltage VCEO 30 v
VEBO 5 %
Output Current [OUTAVE) Lo A
IouT(PEAK) 3.0 (Note)
Base Current In 0.3 A
Power Dissipation Pp 590 mW
Junction Temperature T; 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

(Note) T=10ms Max. and maximum duty is less than 30%.




TD62M3601F

BLOCK DIAGRAM

1 -

1 2SA1203 25A1203 25A1203
f P
[N S
1
- - - 5/6 - - 8/9 - ——
PIN CONNECTION N
N 10&] IN3
outt []2 9] outs
outt 3 8[] ours
vee [ 7 D IN2
our2 [Is 6[ 1 our2
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hre() — {Veg=2V, I¢=0.5A 160 — 320
Current Gain _
hre©@) — {VcE=2V, Ic=1.5A 50 100 —
— |Ic=0.5A, Ig=10mA — 0.2 0.5
Saturation Voltage VCE(sat) v
— |Ic=1.5A, Ig=30mA — — 2.0
Transition Frequency fr — [VcEg=2V, Ic=0.5A — 120 — MHz
Leakage Current Ioy, — | Vee=30V — 0 10 «A
Basc-Emitter Forward Voltage VBE — Ver=2V, Ic=0.5A - — 1.0 v
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TD62M3601F

REFERENCE DATA

COLLECTOR—EMITTER SATURATION

Veggsat) ~ Ic hre ~ ¢
-3 3000 -

| GROUNDED-EMITTER GROUNDED-EMITTER |
s Ic/1g=50 . Vee= -2V
= = o 1000 : b

— 1 . < - o T N ——1
- -0.5F— i 8 i > 500 == T
o -03 t—v - - < 300 -
- | v -
w = N
(%)
> - > = & 100 |=— s

Ta=100°C P [—
w ~0-08 == I SR S sof— St -
g -0.03— N — 30 IR R 1
2 250 | _ | — _
a -25
g _oo1 L 10
-1 -3 -10 -30 -100 -300 -1000 - 3000 -1 -3 -10 =30 -100 -300 -1000-3000
COLLECTOR CURRENT I¢c (mA) COLLECTOR CURRENT I¢ (mA)
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TD62M3700F

(7 3 PHASE FULL-WAVE INVERTER

TD62M3700F is low saturation, high current 3 phase full-wave
type inverter IC designed especially for battery use motor drive

applications.

@ High Current: 1o MAXAVE)=

1.5A

Io max(PEAK) =3.0A
@ Sealed in 1 mm pitch 16 pin surface mountable package

(SSOP 16)

MAXIMUM RATINGS (Ta=25°C)

SSOP16-P-225A

Weight:
S50P16-P-225A: 0.14g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 30 A"
VeBo 30
Breakdown Voltage Vcro 30 A\
VEBO 5
Output Current (Average) TouTAVE) 1.5 A
Output Current (Peak) TI0UT(Peak) * 3.0 A
Base Current Ip 0.3 A
Power Dissipation Pp 490 mW
Junction Temperature Tj 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tste —55~150 °C

* t=10ms single pulse
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POWER DISSIPATION Pp

Po—Ta

T 7 T
NO HEAT SINK 3
06 Rth(]—a)z 255°C/W <Z(
=
w
- 1000
w
o«
2 100
w <
N I 30
0.2 —
AN =z 10
N o
N 2 3
N =
1) -
50 100 150 200

AMBIENT TEMPERATURE Ta (°C)

Rin—t

TD62M3700F

(NOTE) INPUT PULSE }

Pp =300mwW

— t(s)

PIN CONNECTION

1
0.010.03 0.1 03 1 3 10 30

n1e [
outt 2
aND [3
out2 []4
N2t [s
ano [Je
outs [
N3t s

N I [ I I [ O I O

(TOP VIEW)
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TD62M3700F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hrE(1) Veg= -1V, Ic=—-0.5A 200 —_ 600
Current Gain Ereo) Vep=1V, Ic=05A 60| — | 600
. hpp) Verp=0.4V, Ic=30mA
hrp Ratio /hFE@) /Vep=04V, Ic=02a | 075 — | 125
Ic=0.5A, Ip=5bmA — 0.35 0.50
Upper Side ¢ B=om
Ic=1.5A, I3=30mA — — 2.0
Saturation , Ic=05A, [g=5mA - 02| 035
Voltage Lower Side [ Versay Ic=15A, Ip=30mA — | = 50| v
Summing Ic=0.54, Ig=5mA — 0.55 0.85
Total Ic=1.5A, Ig=30mA — —
Transition Frequency fr — |Vcg=2V, Ic=0.5A _ 120 _ MHz
Leakage Upper Side I . _ — 0 A
Current Lower Side oL Vee=30V — 0 "
Base-Emitter Upper Side | VRE(PNF) — |Veg=-1V, Ic=2A — 0.84 v
Forward Voltage | Lower Side VeeweN)| — |Ver=1V, Ig=2A — 0.84
INTERNAL BLOCK CONNECTION
IN2H Vee IN3H Ve
- - {12 - 14) - 9 }—- {n e
25A1203 25A1203 25A1203
1
INTH 4|3 | __K
QUT1 OouT2 OuT3

25C2883

4|<l

INTL

25C2883

— o
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TD62M3700F

Vcesat) —Ic (LOWER SIDE)

zZ
o] 3 TTTTTIT (ZD
= Ic/1g=50 =
g g
«© -~
> 1 DD:
22
g g
» 0.5 A
5% 03 i
= = —
[ N —
s 2l =
w > 0.1 = %
n|: Ta=100°C 7 B |
o 005 ===l )
1w N st
o2 003 25 O
25 -25 -
8¢ oo L1 S
1 3 10 30 100 300 1000
COLLECTOR CURRENT Ic {mA)
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3000 r—rrrr
Veg =2V
w1000 w
Ha K-
z 500 oc z
< 300 7 <
(&) {~—— L1 [}
5 ] Il =
100
p 25 p
E 50 -25 =
v (W]
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TD62M3701F

() LOW SATURATION VOLTAGE DRIVER FOR MOTOR

TD62M3701F is Multi Chip IC incorporates 6 low saturation
discrete transistors which equipped bias resistor and fly-wheel

diode.

This IC is suitable for a battery use motor drive applications.

@ Suitable for High Efficiency Motor Drive Circuit

® Built-in Fly-wheel Diode

® Built-in Bias Resistor: R=10kQ(Typ.)
® SSOP16 lmm pitch small package sealed

@® Low Saturation Voltage

t VCE(sat) =0.29V(Typ.) at Ip=1A
VCEGat) =0.53V(Typ.) at Io=2A
(Upper and Lower side total)

MAXIMUM RATINGS (Ta=25°C)

SSOP16-P-225A

Weight: 0.14g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 10 v
VcBo 10
Breakdown Voltage VCER 10 v
VEBO 6
Output Current four > A
LouT(PEAK) 4 (Note 1)
Ip +04
Base Current A
Ip(PEAK) +0.8 (Note 1)
Diode Forward Current Ir 2 (Note 2) A
Power Dissipation Pp 490 mW
Junction Temperature Tj 150 °C
Operating Temperature Topr - 40~85 °C
Storage Temperature Tste —55~150 °C

(Note 1) T=10ms Max. and maximum duty is less than 30%.

(Note 2) T=10ms single pulse
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(W)

POWER DiSSIPATION Pp

TD62M3701F

Pp~Ta Rin —t
T T T
NO HEAT SIKC S (NOTE) INPUT PULSE
Rengj - a) = 255°C/ W z
0.6 thij -2) — < Pp = 300mW
v — t{s)
& 1000
o t
=5 30 ﬁ
0.4 29 Il
s 100 L ~::55%5
w = =
N Fa 30
0.2 [l 1
N z 10
N Z }
0 AN ?—: 1 I
0 50 100 150 200 001003 01 03 1 3 10 30 100 300
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s)
PIN CONNECTION
iNiL [ 16{] INMH
outt [J2 5[] oum
GhD []3 18] vee
outz []s 13[] out2
nzL s 12[] IN2H
onp [e 1] vee
outs []7 10[] outs
in3L [} 9 mn3H
(TOP VIEW)

—749—

1000



TD62M3701F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL | CIR- CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hrea) | — |Veg=1V, Ic=0.5A 160 — 600
Current Gain
hrgg) — |Veg=1V, Ic=2.0A 60 130 —
Ic=—1A, Ip= —-25mA — 0.16 0.22
Upper Side
Ic=-2A, I= —-50mA — 0.28 0.45
: Ic=1A, Ig=25mA — 0.13 0.22
sfaiuratmn Lower Side | V(E(sat) — v
oltage Ic=2A, Ig=50mA — 0.25| 0.45
Summing Ic=1A, Ig=25mA — 0.29 0.42
Total Ic=2A, Ig=50mA — 053| 0.85
Transition Frequency frr — | Vce=2V, Ic=0.5A — 150 — MHz
Leakage Upper Side ToL — | Vee=10V — 0 5 A
Current Lower Side — | Vee=10V — 0 5
. Ip=300mA — 0.89 1.2
Upper Side
Diode Forward VF . Ip:450mA, 10ms —_— 1.60 - v
Voltage Ir=300mA — 0.89 1.2
Lower Side
Irp=450mA, 10ms - 1.60 —
Base-Emitter Resistor RBr — 7 10 13 kQ
Base-Emitter Upper Side | VBepenp)| — [Veg=-1V, Ic=-2A — 0.84 1.5 v
Forward Voltage | Lower Side VeeweN)| — [Veep=1V, Ic=2A — 0.84 1.5
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TD62M3701F

BLOCK DIAGRAM
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<
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(el
=
w
T
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\N
z
|

RN6006

10k Q
A\
g
10kQ
—AAA—4
/N
g
10kQ
—A\AA—e
T

1 1
ouTi OuUT2 OuT3
RN5006 ( 2/15 ) RN5006 l/ ( 4713 ) RN5006 7710
I/
(D - A ST K ST 1 X
~ X ~
o o <
1 1
IN2L GND IN3L GND
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TD62M3701F

TRANSISTOR (RN5006) TRANSISTOR (RN6006}
hre — Ic (LOWER SIDE) hre — Ic (UPPER SIDE)
3000 T T 3000 TTITI T
— et ] T T
1000 i TR T Ta = 100%J - 1000 === - Es ; ! ! =H
w500 f— = — " " 500 [iE : | Ta=100°C {{{I=—=F
< — M LS = = | | —
= 300 ST S IS = 300 =17 b H
- - = N J - I T - T M1 R~
< - 5 « - 1T ™~
(U}
100 |H==t—t=- ST o 100 N 25
— — i o A= — = LA I 3§ vy B S
= HEEH 5 sl =Eeali=n
« 30 4 - ~ N
o . L ; 301~ y T (11
- - i
N o
10 = 10 z
5 5 H
3 3
1 3 10 30 100 300 1000 3000 -1 -3 -10 ~30 -100 -300-1000 -3000
COLLECTOR CURRENT I¢ (mA) COLLECTOR CURRENT I¢c (mA)
TRANSISTOR (RN5006) TRANSISTOR (RN6006)
Vegsar) ~Ic (LOWER SIDE) Vggsaty — Ic (LOWER SIDE)
g 3000 z
O f H I [T [ [ TTIT T e - 3000 J ‘[ LA
= T hee =401 - hee = 40
< ~ |
B 1000 << _1000 | |
£ o E H
’:( 500 =~ _s500l
@ 300 H 5 S S0l n
« T mER ol H <
w - « T \
E o100 Ta=100°C =g E S 100
Z _— —=la= =7 2 -1 =
; w —+ 11 = -t ;Jﬁ 3 i N [ i Ta=100°C =1 -
w 50 O 1 S 1 (o | PR S 1 p . "
EEAEREL SRS S T =
o 3 = [ 25 ! ~30 H A
o SRR S S T { R A 8 D) | e 25
—w -25 = w _ 25 I
5 2 i0 = = —- E g -10 —
e P —+ = - T -
= 5{—C ) — 11 ) I —— A I
o0 B . ] o0 -5 AT S ]
v > 3 U > -3
1 3 10 30 100 300 1000 3000 1 -3 -—10 -30 -100 ~300 - 1000 - 3000
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic {mA)
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TD62M3702F

O LOW SATURATION VOLTAGE DRIVER FOR MOTOR

TD62M3702F is Multi Chip IC incorporates 6 low saturation
discrete transistors.
This IC is suitable for a battery use motor drive applications.

® Suitable for High Efficiency Motor drive circuit
@ External Input Resistor
@ SSOP16 lmm pitch small package sealed
® Low Saturation Voltage
! Veesat) =0.20V(Typ.) at Io=1A
Vee(sat)y=0.40V(Typ.) at Iop=2A
(Upper and Lower side total)

SSOP16-P-225A

Weight: 0.14g (Typ.)
MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 15 A%
Breakdown Voltage V¢BO 15 \%
Breakdown Voltage Vcro 15 A%
Breakdown Voltage VBEO 6 A%
Output Current loave) 2 A

TopEAK) 4 (Note 1)
Base Current Ip 0.4 A
Power Dissipation Pp 700 (Note 2) mW
Junction Temperature Tj 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tstg —55~150 °C

(Note 1) T=10ms single pulse
(Note 2) Free Air
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TD62M3702F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. hrga) — | VcE=04V, Ic=30mA 160 — 600
Current Gain
hri) — | Vee=04V, Ic=0.2A 160 — 600
. . hre) _ |VcE=0.4V, Ic=30mA o
Current Gain Ratio /hrE) /Vor=04V, ic=0.2A 0.75 1.25
Versat Ve=1A, I5=25mA — 01| 025
(Upper side) Ve=2A, Ig=50mA — 02| 050
- Ve=1A, Ig=25mA — 0.1 0.30
Saturation Voltage VCE(sat) — ¢ 5 \4
(Lower side) Ve=2A, Ip=50mA — 02| 050
VC.E(saL) . Ve=1A, Ig=25mA — 0.2 0.55
(Summing Total) Ve=2A, Ig=50mA — 0.4 1.0
Transition Frequency fr — |Vce=2V, Ic=0.5A — 140 — MHz
Leakage C t I (Upper side) \Y 15V — 0 1 A
eaxKage urren — =
& OLT Lower side) ce=1o = of 10| ”
Base-Emitter VBE(PNP) — |Veg=-1V, Ig=-2A — 0.84 1.5 v
Forward Voltage VBE(NPN) — | Veg=1V, Ic=2A — 0.84 1.5
N [ 161 ] INTH
outt []2 15[] outi
eno [3 18] vee
our2 [a 13[] out2
N2t [ s 12[] IN2H
anp e 1] vee
outs [~ 10[] outs
3L [)s 9[7] IN3u
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TD62M3702F

BLOCK DIAGRAM
1N2H Vee 1N3H Vee
1 ]
25A1314 25A1314 2S5A1314
INTH Q‘Q__K |« [«
I\ I\
. — oum ouT2 ouT3
25C2982 25C2982 25C2982
INTL (1 l/ I/
K o [N
] 1

-

G

IN2L
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TD62M3702F

Veesaty—lc (LOWER SIDE) Veggsaty - Ic (UPPER SIDE)
S 1 T — - 1 ———
3 I 25C2982 - = s] [ 2541314 .
= 05i—lc/le=10 = 0.5/~ c/ig=40
3 = o
5% 03 - L 22 03
< - / pS ]

—~ = Vs
i ,w/ & 2
moo 0t 2 E S 01 -

- s
Zy Ta=100°C ~ B> 0.
0.05 i . —
| = o Ta=100°C
S 003 BEse) 2w 003 e
SH o F——— 1ttt VY i1 ’:v'/‘<
Eg TN N 25 w <L = iy 11
=
e _ 25 0 — - 25
ro¥s) 5o |
O3 001 l O3 0.01
0.01 0.03 0.1 03 1 3 0.01 0.03 0.1 03 i 3
OUTPUT CURRENT Iyt (A) OUTPUT CURRENT Ioyt (A)
hee —lout hee —lour
1000 - T 1000
o 5 Ta=100°C
o, 14
500 Ta=100°C 500 py == [
L 300/ N T L300 L] e SE1N
K |l Y P 1T J < _75 \\N\\\
P4 =z
< s <
U 100 ~4 et 100
= =
z Z
P 50 w 50
o n
o 30 2 30
2502982 _ | 25A1314 |
Vee =1V Vep= 1V
10 [ 10 1l |
0.01 0.03 0.1 03 1 3 0.01 0.03 0.1 0.3 1 3
OUTPUT CURRENT lout (A) OUTPUT CURRENT Ioyt (A)
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O EXCELLENT LOW SATURATION H-BRIDGE DRIVER

TD62M4700F is low voltage use Multi Chip H-Bridge Driver IC
incorporates 4 low saturation discrete Transistors which equipped
bias resistor and diode. This IC is designed especially for
Camera Winding Motors, FDD Stepper Motors and other portable
equipments.

® MFP-16 1mm pitch small package sealed

@ Bias resistor and diodes are equipped
R=10kO

@ Excellent Low Saturation Voltage
Versan=0.29V(TYP.) at Iop=1A
Verear=0.53V(TYP.) at Ip=2A
(Upper and Lower side total)

TD62M4700F

S5SOP16-P-225A

Weight : 0.2g
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Veo 10 \%
Veso 10 A
Breakdown Voltage VCER 10 \Y
ViBo 6 v
Output Current (Average) IouTAVE) 2 A
Output Current (Peak) IouTPeak) * 4 A
Base Current Iy +0.4 A
Base Current (Peak) IB(Peak) * +0.8 A
Diode Forward Current I ok 2 A
Power Dissipation Pp 490 mW
Junction Temperature Tj 150 °C
Operating Temperature Topr —40~85 °C
Storage Temperature Tsig —55~150 °C

* t=10ms MAX. and maximum duty is less than 30%.
+x t=10ms Single pulse
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TD62M4700F
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PIN CONNECTION (TOP VIEW)
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TD62M4700F

ELECTRICAL CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. | UNIT
hreay |Vee=1V, Ig=0.5A 160 — 600
Current Gain
hpg) |Vee=1V, Ic=2.0A 60 130 —
Ic=1A, Ig=25mA — 0.16 0.22
Upper Side
Ic=2A, Ip=50mA — 0.28 0.45
: Ic=1A, Ip=25mA — 0.13 0.22
‘S/atlzlratlon Lower Side | V¢E(sat) v
oltage Ic=2A, Ip=50mA — 0.25 0.45
Summing Ic=1A, Ip=25mA — 0.29 0.42
Total Ic=2A, Iz=50mA — 053] 085
Transition Frequency fy Vee=2V, Ic=0.5A — 150 — MHz
Upper Side — 0 5
Leakage Current ToL Veo=10V #A
Lower Side — 0 5
IFr=300mA — 0.89 1.2
Upper Side
Diode Forward Vg Ir =450mA, 10msec — 1.60 — v
Voltage Ir=300mA — 0.89 1.2
Lower Side
Ip =450mA, 10msec — 1.60 —
Base-Emitter Resistor Rk 7 10 13 kQ
Base-Emitter Upper Side | Vggenp) | Vep= -1V, Ic=2A — 0.84 1.5 v
Forward Voltage |1ower Side VBEMNPN) | Veg =1V, Ic=2A — 0.84 1.5
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TD62M4700F

INTERNAL BLOCK CONNECTION

Vee
- - 12’1—3J‘— - -
RN6006 RNB6006
2t | L §
- P
RN5006 RN5006
y'y y S
c% N » %c
i
. s ] )
GND
77
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TD62M4700F

APPLICATION CIRCUIT

(1) CAMERA WINDING AND FEEDING MOTOR

O Vee=1.5~6V

i+
12,13

9 6,7,10,11
16
) TD62M4700F ) DC MOTOR
8 2,3,14,15

-

—_—

4.5

tg
i lo = 2A MAX.

2)Ig > Ko— }Il—?e Ko: Over Drive Factor = 2

T{

CPU

£33

ar

O Vee=1.5~6V

$+
12,13

—19 6,7,10, 11
16 TD62M4700F ‘L )) DC MOTOR
Vin-FRD O 1 T

Vin-FVS O 2,3,14,15

T3 3

4.5

2%%
A%

Viy - FRD —I_l——
Vin - RVS | I
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5. HANDLING PRECAUTIONS

Designed and manufactured under Toshiba’s high quality assurance system, semiconductor products

offer satisfactory properties and quality for users. However, if such devices are selected inappropriately
or are subjected to heavy thermal, mechanical, or electrical stress, their properties, quality, and reliability
may be greatly affected.

The following are precautions to be taken to achieve up to 100% performance and to ensure satisfactory

reliability of the devices mentioned herein.

If semiconductor elements are incorporated in units, there are particularly several aspects to which

due consideration must be given concerning designing or assembly. These are also described below.

5-1

§9)

(2)

3

4

Common Items for Packages

When a lead is bent or cut
~The IC may be damaged mainly due to loss of adhesion resulting from relative stress applied
between the main IC body and the lead. Take care to confine stress to the lead.
When bending a lead, bend it at a point more than 3 mm away from the IC body, not exceeding
90°C. Also, a suitable R (e. g., 0.5 Rmm) should be applied to permit safe usage without damage to
surface treatment by the bending jig.

When mounting an IC on a printboard, check the position of the IC.
If an IC is mounted in a wrong position, it may be broken when energized.

When soldering using flux

Some constituents in flux may corrode package materials. To ensure the reliability of units, flux
must be removed. For this purpose, a detergent or ultrasonic waves must be applied.

Generally, freon agents such as freon TF and Di-Freon solvent S3-E are recommended. If
ultrasonic waves are used for cleaning, care must be taken to limit the output, while selecting 28 to
29 kHz, keep the devices and printboards away from the resonator, and limit processing time to
30 sec. so that no stress caused by resonance will be applied to the related devices and printboards.

Mounting on printboards

When soldering the leads of an element onto a printboard, care must be taken not to leave stress
applied to the leads. Reduce stress by shaping the leads to the holes, or by using a spacer between
the device body and the printboard. Stress will persist if the leads, rather than being carefully shaped,
are forced into the holes or pulled thrcugh with a tool (see Fig. 5-1). Parts subjected to stress may
occasionally cause stress corrosion or whiskers, resulting in wire breakage or short-circuiting.

Thus, it is also necessary to adapt the hole size to the lead spacing.
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&)

()

Bad Good

WD | QU

Holes in the printboard are too large.

R\ /AVS Rt eV

{ {

A== A4 A=~

Holes in the printboard are located
irreqularly.

Fig. 5-1

IC resistance to soldering heat is specified as 10 sec. at 260°C, and 3 sec. at 350°C when applied
1.5mm from the body. While soldering, lower temperature to a minimum by using jigs.

Thermal IC design

When heated above their maximum allowable junction temperature, IC’s may deteriorate or
destroy. Due consideration must be given to thermal designing. Pay attention to the following:

The absolute maximum rating of each IC represents its maximum junction temperature (T; max.)
or its operating temperature range (Topr). On the basis of both values, obtain max. allowable junction
temperature by using the Pp—T, characteristics.

Using a large radiator will not achieve sufficient radiation if the radiator is not tightened properly.
This also should be considered at the design stage.
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Special Notes on Packages

Power consumption of power IC

Concerning integrated circuits, their circuit design, circuit constants, and supply voltages often
are already determined, while power consumed under a specified supply voltage also can be deter-
mined.

Supply current and power consumption vary widely depending on individual elements. For small-
signal IC’s, thermal resistance of their peripheral units are designed so that even at the rated maximum,
the maximum operating ambient temperature will not be exceeded.

However, for power integrated circuits that involve large variations in power consumption under
external loading conditions, their maximum power consumption is specified by allowable power
dissipation/ambient temperature characteristics as shown in Fig. 5-2. It is necessary to obtain power

consumption under the worst conditions from this figure, and to design a heat radiator by calculating
the max. ambient temperature.

Let’s try designing a heat sink for TA7267BP.

[Example of heat sink designing: TA7267BP]
Refer to the thermal resistance data in Fig. 5-3.

Heat resistance
Rth (j-c)=6°C/W

Rth{j-8)=100°C/ W
@

Po (W)

] 50 100 150 200

The saturated thermal resistance of this IC can be obtained from Fig. 5-2 (1)

150°C—-175°C

Oj_c= 125w = 6°C/W (thermal resistance from junction to case)
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Assuming that the IC is operated up to Vec = 18V, Igut = 1.0A and Ta = 75°C, we have Pp
(max.) = 3.1W. The thermal resistance Oyg of the radiator to be mounted can be calculated by

equation (3).

Pp (max.) = Vee X Ice + Tout X (VCE (saT) upper+ Veg(saT) lower) . ...... (2)

9 _ Timax — Ta
HS Pp max

_150°C —75°C .
- 3.1W —6°C/W

18°C/W

This calls for use of a radiator having a thermal resistance of 18°C/W. The size (size, thickness,
amd material) can be determined by referring to Fig. 5-3 as about 15 cm?® X 2mm aluminum from
18°C/W.

Note that when a radiator is joined to the IC, contact resistance is caused at the contact surface,
resulting in lowered thermal conductivity. Thus, some allowances should be made in designing.

50
3o
~
oo
= TN
A

E <) %
03 N \\

g 10 S

ﬁ ~

2 S

& .

g s 1mm iron plate
‘5 \\k

U 7\ T~

T o = 1¥{ 2mm iron plate

°® ™~ \\:“"’ 1mm aluminum plate
N[ 1lmm iron plate
M4 2mm aluminum plate
1
10 30 5 0 300 500 1000

Area of radiator panel (cm?)

Fig. 5-3 Examples of radiator area versus thermal resistance

(2) Mounting of power devices on radiator
As for power devices, to allow power losses to thermally radiate efficiently through radiator,

give due consideration to the following:
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e Tightening torque

If devices are not completely tightened to the radiator, thermal resistance will increase, causing the
device temperature to rise, which from the viewpoint of reliability, is unfavorable. On the other hang,
with resin sealing packages, if the devices be excessively tightened, the pellets may be broken or the
internal leads may be torn. To prevent such trouble, torque must be limited to levels recommended
by manufacturers. As an example, Table 5-1 shows recommended torques for packages.

Table 5-1
Package Recommended torque
TO-220 4~6Kg-cm (0.4 ~0.6N-m)
Power IC 4~6Kg-cm (0.4~ 0.6N.m)
Power IC with radiator fin 4~6Kg:cm (0.4~ 0.6N.m)

o Flatness of radiator

When elements are mounted on radiators, adhesion should be investigated. Adhesion between
the elements must be perfect with rigidity and no distortion. The maximum tolerance is 0.05mm.
Should foreign matter such as cutting dust lodge between them, it will cause the pellets and resin
parts to crack.

® Coherence

The most common procedure to achieve good cohesion between elements and radiator panels
is to coat the contact surfaces with silicone grease. With plastic-sealed types, manufacturers’ instruc-
tions must be followed as to the selection and quantity of grease used. With some greases, silicone
will become separated from fat and oil, and if the resin and the fat and oil are in the some system, the
fat and oil will permeate the resin, causing the chip protector films to swell, resulting in breakage of
the bonding wire. Also an appropriate quantity must be used to prevent unwanted contact with the
resin.

As an alternative to silicone grease, heat-conductive insulators (silicone rubber or etc.) are also
effective with respect to cohesion and heat dissipation. They allow no permeation as previously
mentioned above, but involve a problem to be noted in that they sometimes suffer from uneven
tightening. (Uneven tightening is not a problem limited only to heat-conductive insulators, but also
a problem with tightening im all cases.) If one side is tightened completely, the rubber sheet will be
pushed out, and when the other side is tightened, the parts become as though foreign matter has
been included, causing the pellet to crack.

—769—



3)

O]

Mounting

If elements are soldered to leads and the printboard, and then mounted on radiators, take care
to eliminate deviations between the radiators and mounting holes and the chassis. If such deviations
exist, a large force will be applied, causing the internal leads to break or slacken, or the packages to
break.

Power flat package

The PFP enables Pp (power demand) to be enlarged compared with conventional DIP by certain
effective mounting. The PFP is applicable in surface mounting, offers space convenience, and is
most suitable for small motor drive circuits.

Shown below is an example of mounting.

Mounting on glass epoxy PCB

Glass epoxy PCB

Fig. 54
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As shown in Fig. 54, the PFP can be formed into a copper foil pattern on the PCB, and is usable
as a radiator fin for the elements. The shape and dimensions of the copper foils are determined by
thermal design of the elements. For mounting efficiency, refer to Fig. 5-5.

Fig. 5-5 R85 mounting efficiency

120

{Example) PFP20PIN
(t=0.4mm,
glass epoxy PCB)

100
N
Z w0 \
2 ~—
«
g
a0
20
0
0 500 1900 1500

Copper foil area on glass epoxy PCB (mm?)

—771—



5-3 Mounting of Flat Packages

For mounting Toshiba flat-type bipolar IC’s, mounting methods conventionally used by our customers

for mini-mold transistors and other small elements can be applied. Select the most appropriate one from
among them.

¢9)

(2)

Method using soldering iron

Flat-type IC’s should be secured with flux, adhesive or similar means. Use a soldering iron with a
thin tip. Solder beads should be below 0.5mm in dia., and soldering conditions should be 10 sec.
at 260°C or 3 sec. less at 350°C. The second soldering condition is more applicable to tests and
repairs —not to volume soldering.

Reflow soldering

Reflow soldering, the most common method for mounting chips (such as IC’s, transistors, diodes,
and resistors) on PCB’s, is appropriate for volume soldering.

Those areas for parts to be mounted onto PCB’s are coated with cream solder, and flat type
IC’s are mounted on them. The IC’s are secured with the cream solder. Then the loaded PCB’s are
passed through a heating system (heat plate, tunnel kiln, or conveyor heater) to fuse the solder and
join the IC’s securely. An appropriate temperature range for this process is 210°C to 240°C. This
method has the advantage of dislocations being corrected automatically when the solder is fused.
Fig. 5-6 shows a recommended temperature profile for reflow soldering.

Precautions involved in reflow soldering are conducting sufficient preheating to remove thermal
strain, and where infrared heaters are used, effect complete temperature control while duly
considering the endothermic effect of black resin.

Fig. 5-6 Recommended temperature profile for reflow soldering
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30 sec.
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Conductive pasting

Conductive pasting is a method that employs conductive paste instead of solder to mount parts.
The paste is an epoxy mixed with gold of silver, which is coated on the contact areas. Parts are placed
on them and cured at 100°C to 150°C for 1 to 3 hrs. This completes the process.

Compared with soldering methods, this method involves some difficulties in adhesion reliability.
In this respect, adequate care must be taken.

Mounting by dipping in solder

Mounting by dipping in solder cannot be recommended because it involves certain difficulties
of thermal stress in pellets and a weakening of humidity resistance. However, it may be applicable
for certain temperatures and for certain levels of reliability. Please consult Toshiba’s Engineering
or Quality Assurance Department.
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6. PACKING INFORMATION

To deliver flat IC packages, three package method are available: the same stick packages as the ordinary
DIP type, taping, and embossed taping.

6-1  Stick Specifications for Flat Packages

e Shape and dimensions (Example: FLP type)

Unit : mm
Tolerance : £0.3mm

t : 06

Fig. 6-1 Dimensions of Toshiba FLP bipolar IC stick

Material : Antistatic treated chloride vinyl
No. of IC’s: 8-pin — 100 IC’s/stick
14-/16-pin = 50 IC’s/stick

* Both sides are fitted with synthetic-rubber stoppers.
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6-2 Taping Specifications for Flat Packages

(1) Tape shape and dimensions (Fig. 6-2)

Carrier tape
!
00000000 0QODO 0000000 -
-
os o S e
it 7
7 2 6 @ @ 8 @l
1 &5 ©
B e |8
OOROOOOOOOO + 00 00O0O0OCO -
; 01 4+01
B8=10_qp fr-——— Adhesive tape
32+39 12101

w
3
IC ic
'a — [:3\ J‘;\ ~—— Carrier tape
0.18 «——— Adhesive tape

+Fig. 6-2 Taping

(2) Winding reel shape and dimensions (Fig. 6-3)

37.6+1

( || g1sst0.s

Bsot 2.0
#300£0.3

g=30%0.5
1.8 £0.1

1.8+0.1 | =

3411

Fig. 6-3 Reel for taping
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(3) Direction of tape winding

1 pin
——r—ay ———— ‘
ﬁﬂﬁf TEETE
Label 1 pm Label
Type 1 (TP1) Type 2 (TP2)

Fig. 6-4 Direction of tape winding

(4) Standard quantity
The standard unit is 2,000 IC’s per reel.
Kindly place orders in quantities equal to multiples of 2,000.
(An exception is 1,000-IC reels. For motor IC’s, these include PFP16, PFP20, sealed IC’s, for
examples TA7736F, and TA7259F.)

(5) How to order
When ordering flat-type bipolar IC’s on taping, specify the product name, taping direction, and
quantity as follows:

(Example)
TA7745F TPI 12,000

l—— e Quantity (see item 4 above)

e Type of taping

e Product name
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6-3 Embossed Taping Specifications for Flat Packages

(1)  General information
Generally, for embossed taping packaging specifications and related matters for bipolar flat
package IC’s, applicable are EIAJ (RC-1009B) and JEDEC (EIA481A).

(2)  Tape shape and dimensions
a) Types TE1204, 1208 (Fig. 6-5)
(Unit: mm)

+0.1
Round slot for feeding 2 1‘5—0

/ / Square dent for part
o

b\ _d A
AR AN

1.7540.1

\

V

¢ 1l &
A\

-—/—Ff
Fan
A\
]
\nl‘\
Fan¥
A\
5.5 +0.05
12.0+0.3

/ . §
? D, 0
Pj + 0.1 {Pulling direction
Loaded with part 2.0 £0.05

Fig. 6-5 Embossed taping types TE1204 and 1208

b) Types TE1604, 1608, 1612 (Fig. 6-6)

(Unit: mm}
Round slot o
for feeding Square dent for part j
T +0.1 ~
.ﬁ__ / P15 ks / =
b
- — D) —_ I pe i
e s (b / O D $— g |3
o jNe T =
S w | N80
Loaded with part P1 '}0,)| Pulling direction

20t01

Fig. 6-6 Embossed taping types TE1604, 1608 and 1612
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¢) TypesTE2412, 2416, 2420 (Fig. 6-7)

(Unit: mm)
Round slot for feeding 5
_-ﬁ‘_ g L5 tgl Square dent for part E
POPREFGTP OO B[
H n
w =
o H
o
o H— o1 =t |- | ol 3
Nl
4.0
Py _ 101 Pulling direttion

Fig. 6-7 Embossed taping types TE2412, 2416 and 2420

d) Types TE3212, 3216, 3220, 3224, 3228, 3232 (Fig. 6-8)

Square dent for part

Round slot
T for feeding

Loadedthh / s2515+°l

—4—+

13

¢ -- :
vl &
-2 &F 1040, By
H 5’ < : . .
%y 20tvy  Pulling direction
o

320403

Fig. 6-8 Embossed taping types TE3212, 3216, 3220, 3224, 3228, and 3232

e For IC package shapes, the.IC types listed above are selected, and the dimensions of A, B, C, DI,
P1, T, and T2 are determined for packages. Please understand that, as for the standards for type
selection and determination of dimensions, EIAJ [RC-1009B] is generally applied, with some ex-
ceptions involving handling.

(3)  Seal tape dimensions

e Seal tape dimensions are appropriately determined for IC package shaped.
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(4) Reel shape and dimensions (Fig. 6-9)

p—j_
11
-
2 &
3" }_‘"4 ] B
QLA @f o
a sl 2
a
W ——{F—
Ju_ 4
l=3.0maxLu~-u-—

Fig. 6-9 Reel for embossed taping

e Length W varies with tape types as follows:

Tape shape W Reel
TE12000 Type 124 ié‘o
TE16000 Type 16.4 ig.o R33
TE2400 Type 244 ig.o RS3
TE32000 Type 324 ig.o R74

(5)  Sealing direction (Fig. 6-10)
(Standard sealing direction)

1 pin

Tape pulling lfm-\l Tape pulling

direction direction
Type L(EL) Type R(ER).
Fig. 6-10 Winding direction for embossed taping

e Two sealing methods, types L and R, are applicable. The use of the standard direction type L

EL ded.
(EL) can be recommended — 789



(6) How to order

e  When ordering IC’s on embossed taping, specify the product name, type of taping, sealing direction,
and quantity as follows.

(Example) An order for 10,000 TA7745F IC’s on embossed taping, sealing direction L:

TA7745 FL) 10000

e Quantity*

e Sealing direction (L or R)

o Type of taping
Name of IC

* One reel contains 2,000 IC’s. Please specify in multiples of 2,000.

(7) Transport and maintenance
. During transportation, take care to avoid subjecting the tape to heavy vibration.

L] As for transportation and storage, keep the goods away from direct sunlight and at ambient tem-
peratures below 45°C to prevent aging of seal tape separation resistance, and/or tape deformation.
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7 .Package List
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OVERSEAS SUBSIDIARIES AND AFFILIATES

Toshiba America

Electronic Components, Inc.
irvine Head Office

Tel.: (714) 455-2000 Fax: (714) 859-3963
Burlington Office (Boston)

Tel.: (617) 272-4352, 5548 Fax: {617) 272-3089

Fishkill Office

Tel.: (914) 896-6500 Fax: (914) 297-6851
Marlton Office

Tel : (609) 985-3737 Fax: (609) 985-6814
Deertield Office (Chicago)

Tel.: (708) 945-1500 Fax: (708) 945-1044
Southfield Office (Detroit)

Tel.: (313) 827-7700 Fax: {313) 827-4444
Minneapolis Office

Tel.: (612) 921-8815 Fax: (612) 921-8818
Sunnyvale Office

Tel.: (408) 737-9844 Fax: (408) 737-9905
ASIC Marketing Office

Tel.: (408) 733-3223 Fax: (408) 733-4539
Beaverton Office (Portiand)

Tel.: (503) 629-0818 Fax: (503) 629-0827
Bellevue Office

Tel.: (208) 646-6258 Fax: (206} 455-4699
Everett Office

Tel.: (206) 347-2993 Fax: (206) 347-4838
Norcross Office (Atlanta)

Tel.: (404) 368-0203 Fax: (404) 368-0075
North Carolina Office (Raleigh)

Tel.: (919) 859-2800 Fax: (919) 859-2898
Huntsville Office

Tel.: (205) 721-1467 Fax: (205} 721-1510
Altamonte Springs Office

Tel.: (407) 332-0966 Fax: (407) 339-3777
Boca Raton Office

Tel.: (407) 998-9204 Fax: (407) 998-9207
Maryland Office

Tel : (301) 290-5918 Fax: (301) 290-5910
Richardson Office (Dallas)

Tel. (214) 480-0470 Fax: (214) 235-4114
Houston Office

Tel.: (713) 320-9501 Fax: (713) 251-3257
Tustin Office

Tel.: (714) 259-0368 Fax: (714) 259-9439
Woodland Hills Office

Tel.: (818) 592-0216 Fax: (818) 592-0750
San Diego Office

Tel.: (619) 451-1869 Fax: (619) 451-9049
Microelectronics Center (Sunnyvale)
Tel : (408) 739-0560 Fax: (408) 746-0577

Toshiba Display Devices Inc.
US.A.

Tel.: (607) 796-3500 Fax: (607) 796-3564
Vertex Semiconductor Corp.

US.A.
Tel.: (408) 456-8900 Fax: (408) 456-8910

Industria Mexicana Toshiba S.A. DE C.V.

Mexico
Tel.: 5-65-00-88 Telex: 017-72-560
Cable: Toshiba Mexico

Toshiba Electronics Europe GmbH

Dasseldorf Head Office

Tel. (0211) 5296-0 Fax. (0211) 5296-400
Teletex: 2114689 = TOSHD

Stuttgart Office

Tel:(07152) 6045-0 Fax: (07152) 6045-45
Telex: 7245706 = TOSSD

Munchen Office

Tel - (089) 928081-0 Fax: 089-9280942
Tetex: 5-213363 = TOSMD

Berlin Office

Tel.: (030) 8859700 Fax (030) 88597017
Telex: 2114689 = TOSHD

Toshiba Electronics France SARL

France
Tel.: (1) 48 94 20 20 Fax (1) 48 94 51 15
Telex: 232 030F

Toshiba Electronics Italiana S.R.L

Italy
Tel.- 039-6057234 Fax 039-6057252
Telex. 326423 SIAVBC

Toshiba Electronics Espana, S.A.
Spain

Tel (1) 3143693 Fax (1) 3143610
Toshiba Electronics (UK) Limited

UK.
Tel . 0276-694600 Fax: 0276-691583
Telex: 858803 = TOSHEC

Toshiba Electronics Scandinavia AB

Sweden
Tel * 46-8-704 0900 Fax' 46-8-80 8459
Telex: 14169 TSBSTK S

Toshiba Semiconductor GmbH

F.R. Germany
Tel: (0531) 3199-0 Fax: (0531) 3199-299
Telex' 952368

Toshiba Electronics Asia (Singapore) Pte. Ltd.

Singapore Head Office

Tel.: 278-5252 Fax: 271-5155
Bangkok Office

Tel - (2) 501-1635~6 Fax' (2) 501-1638

Toshiba Electronics Asia, Ltd.

Hong Kong Head Office

Tel.: 852-3756111 Fax: 852-3750969
Telex: 38501 TSBEH HX

Seoul Office

Tel.: (2) 757-2472 - 4 Fax: (2) 757-2475
Shanghai Office

Tel = 86-21-4334077 86-21-4334131
Fax: 86-21-4333928

Guangzhou Office

Tel 86-20-3311122. 86-20-3311133
Fax: 86-20-3311299

Toshiba Electronics Taiwan Corp.
Taipei Head Office

Tel.: 2-514-9988 Fax: 2-514-7892
Kaohsiung Office

Tel - (07) 222-0826 Fax: (07) 223-0046

Toshiba Electronics Malaysia Sdn. Bhd.
Malaysia Head Office

Tei.: 03-352-6001-7 Fax: 03-352-6139

Telex: TOEL MA 39506

Penang Office

Tel.: 04-368523. 04-368529 Fax: 04-368515
Kuala Lumpur Office

Tel.: 03-7565561 Fax: 03-7565409

Toshiba Display Devices (Thailand) Co., Ltd.
Thailand

Tel. (2) 501-1200 Fax: (2) 501-1209

Toshiba Semiconductor (Thailand) Co., Ltd.

Thailand
Tel. (2) 513-9648 Fax: (2) 513-9653
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