






































































































































































































































































































































HA13415 • Quad. Solenoid Driver 

The HA 13415, a monolithic power IC, is a driver for induc­
tive loads. 
Packaged in -Dual-in-Line 16 pin, contains four driving cir­
cu its of O.6A. 
Each driver has OCSD circuit to protect the IC from the 
short circuit of loads, and is best suited for drivers of sole­
noid, relay and stepping motors . 

• FUNCTIONS 

• O.6A Quad Driver 
• With Clamp Diode 
• With Chip Enable 
• With OCSD (Over Current Shutdown) 
• With Low Voltage Inhibit 

.FEATURES 

• High Sustaining Voltage (50V) 
• Low Saturation Voltage 
• Compatible with TTL 
• Low Input Cu rrent 

.ABSOLUTE MAXIMUM RATINGS (Ta=25"C) 

Item Symbol Ratings Units Note 

Supply Voltage Vc(' -0.5 to 6 V 1 
Input Voltage V's -0.5 to 6 V 

Output Voltage VuUI 50 V 

Output Current III 0.6 A 

Power Dissipation p.,. 2.0 W 2 
Junction T, 150 t: Temperature 
Operating Junction Til,,' --40 to fl25 "C Temperature Range 
Storage T./It -55 to fl50 ·c 
Temperature Range 

Notes �~� 1. Recommended Operating Voltage 
Vee "5V±IO"'j 14.5 to 5.5V! 

2. See the Derating Curve below. 
A: Soldered on a print circuit board. (fI, ,,;;;;60·(, W J 

B : Soldered on a print circuit convered with copper sufficiently. 
(n, �,�,�~�3�5�"�(�:� WI 

C: Soldered on pin 4,5,12. and 13 with an infinity heat sink. 
I{J, �,�·�~�1�5�t�:� WI 

;,: j d:: 
; . 

�"�~� 

�r�~� 
:1.0 -20 25 50 105 150 

Ambient Temperature Ta. I t: I 

(DP-16A) 

• PIN ARRANGEMENT 

(Top View) 

• BLOCK DIAGRAM 

Vee 
r - - ---- �~�-�- -----1 

Chip Enable I 
CE 

1:-J2 

�1�~�-�3� <!!'}---IR...J,----1r, 

�G�~�D� �G�~�D� �G�~�D� �G�~�D� 

I 

I OUT-l 

2 CLAMP 

3 OUT-2 

7 CLAMP 
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HA13415 

.ELECTRICAL CHARACTERISTICS (Ta~25°C, Vcc~5V) -
-Item 

Supply Current 

Low Level Input Voltage 

High Level Input Voltage 

Low Level Input Current 

High Level Input Current 

Input Clamp Voltage 

Low Level Output Voltage 

Output Leakage Current 

Clamp Diode Forward Voltage 

Clamp Diode Reverse Current 

Turn On & Turn Off Delay 

Negative Output Cu~rent 

Output Short Test 

Capacitive Load Test 

Solenoid Survival Test 

Notes) 1. See Fig. 1. 
2. Test Procedures are 

(1) Vcc~5.5V 

Test 

Symbol Test Conditions 

CE~O.SV 
Icc 

CE~IN~2.0V 

VII. 

VIH 

Ill. Vl~O.SV 

[HI Vl~2.0 to 5V 

VIK Ill' ~-12mA 

lc~0.3A 
VOL 

lc~0.6A 

/c,.;x V,,:~50V 

lF~0.4A 
V,. 

lF~0.8A 

IR VR~50V 

I,'H/. RI.~56Q 
for IN 

for CE 

tl'Uf Rl.~56Q 
for IN 

for CE 

1()~-IOOrnA 

VI.~5.5V, RI.~3.5Q 

VI.~17V, RI.~27Q, Cl.~O.Ol,()F 

VI.~32V, RI.~56Q. Ll.~250mH 

min typ max Units 
~ 6 ~ rnA 
~ 60 SO rnA 

0 ~ O.S V 

2.0 ~ ~ V 

-10 .-. 10 itA 

-10 ~ 10 itA 

~ -1.0 -1.5 V 

0.20 0.4 
V 

0.40 0.7 
- ~ 100 itA 

~ 1.1 ~ 

V 
.. - 1.3 ~ 

~ ~ 100 itA 

~ 0.2 .-

~ 0.4 
l/S 

~ 

.- 1.0 
l/S 

~ 1.5 ~ 

(2) Set all outputs "ON" with /c=250mA per output, then set l( '.=~lOOmA for one output. All remaining outputs shall remain "ON", 
(3) Set all outputs "OFF" then set h=~lOOmA for one output. Each remaining Output shall not conduct more than 30mA. 
(4) Perform test for each output. 

3. See Fig. 2. 
4. See Fig. 3. 
S. See Fig. 4. 

J/I\ 

v" 

IN. CE 

Fig. 1 Input Clamp Voltage 

4.5V 

Vee 

4,5,12,13 

• Measure at pins 9,10,14,15,16. 
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5.5'11 

R,. 
Vee 3.~2 

IN 

3V CE OUT-I 
V, 
S.5V 

OUT 2 
IN IN 1 

<04 OUT-3 I7V 

OUT·4 5.5V 

56Qx3 
OUT-l 

4.5,12, l:i ov 

Fig. 2 Output Short Test 17V 

• Each unshorted output small turn 
On with IC = 300mA per channel. 

ON and remain OC'!'-2 to·1 

OV 

• Perform test for each output. 

5.5Y 

R,. 
Vcr 27Q 

OUT 
~'1. 

3V CE I7V 

C'I. 

1;-'; IN·I 
lO,OI"F 

to4 

4,5.12,1:'1 

Fig. 3 Capacitive Load Test 

• OCSD shall not become enabled and limit IC or disable 
the output being tested during the cycling. 

• Test each output, one ON at a time. 

IN :i 
17V, 

OUT OV 

SV 

CE OL'T 1----,\1\1\.,-' 

{ 
Ie.; 

"1 . 
VCf 

R,. LI. 
560 250mH 

3V 

~'''\ OlT 

or 
4,5,12, B 

Fig. 4 Solenoid Survival Test 

• Each output "ON" and "OFF". 
• Test one output each time. 

eHITACHI 

HA13415 

J { 
2.5V 

~ lOms IOms 

/ \ 

} c:-r" toms II"'" 

/ L 
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HA 13421 A,HA 13421 AMP • Dual Bridge Drivers 

HA13421A and HA1342AMP are monolithic power ICs. 
dual bridge drivers. The maximum driving current and 
voltage are O.33A x l2V per bridge. Therefore, this value 
finds best use in the 2 phase bipolar stepping motor driving 
to head actuater of 3 to 514 inch FDD. 

• FEATURES 
• 330mA Output Current Capability 
• Dual Bridge Included 
• With Power Save 
• Single - Input Direction Control 
• Low Output Saturation Voltage 
• Low Supply Current 
• Low Input Current 
• Compatible with TTL. LSTTL & 5V CMOS 
• With Thermal Shutdown 

• ABSOLUTE MAXIMUM RATINGS (Ta=25'C) 

Item Symbol HA13421A HA13421AMP Unit Note 
Logic Stage Supply Vee 7 7 V 1 Voltage 
Seeking Supply Vs 1 15 15 V 1 Voltage 
Holding Supply VS2 7 7 V 1 Voltage 
Input Voltage VI o to Vee o to Vee V 
Peak Seeking [0 500 500 mA 2 Current (peak) 

Seeking Current(DC) los 330 330 mA 

Holding Current (DC) IOH 200 200 mA 

Power Dissipation p,. 2.0 1.0 W 3 
Junction Tj 150 150 'C Temperature 
Operating Junction 

Tj!Jp -20to +125 -20to +125 'C Temperature Range 
Storage 

T6tfl -55to +125 -55to +125 'C Temperature Range 

Notes 1) Recommended Operating Voltage 

MIN TYP MAX UNIT 

~ 
;:; 

Vee 4.5 5.0 5.5 V 

Vs 1 10.2 12.0 13.8 V 

VS2 4.5 5.0 5.5 V 

2) t:iS ms· 

3) See the Derating Curve below. 
A: Soldered on a print circuit board. (8r,,-~60"C/W) 
B : Soldered on a print circuit covered with copper suffieiently. 

(Or,"35"C!W) 
C : Soldered on pin 4, 5, 12, and 13 with al\ infinity heat sink. 

(OJ-... 15"C!W) 
D : Soldered on glass epoxy circuit hoad with 10% printing 

(OJ-... 120"C!W) 
E : Soldered on glass epoxy circuit boad with 30% printing 

(8j-... l00'C!W) 
F : Soldered on a metal based circuit board «(Jra :iSO"C!W) 

• 1 

do _LW~0~2~5------~--~ 
Ambient Temperature T(! l'C) Ambienl Temperalure T<I ('C 1 

HA13421A 

IDP-16A) 

HA13421AMP 

• 
IMP-1S) 

• PIN ARRANGEMENT 
eHA13421A 

eHA13421AMP 
(Top View) 

,pt Out 

rcc 

,pI Direction 

• o 
1-0: 

U Cl Cl U 

166 • HITACHI 
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HA13421 A,HA 13421 AMP 

.ELECTRICAL CHARACTERISTICS (Ta=25'C. Vcc=5V. VS2=5V. VS1=12V) 

Item Symbol Test Condition 

Input Low Voltage VII. 

Input High Voltage VIH 

Input Low Current III. V{~0.8V 

Input High Current /111 V{~2V 

Input High Current I", V{~5V 

PS~O.SV. III~O 

Supply Current 

PS~2V. [II~O 

Output TRS Breakdown Voltage BVn:R lc~lOmA 

VSl Saturation Voltage Vn·:~~~t) I PS~O.SV. III~330mA 

VS2 Saturation Voltage Vn';l'ill) 2 PS~2.0V. III~130mA 

Clamp Diode Forward Voltage V,· I"~330mA 

Delay Time If'/.H III~330mA 

Delay Time II'HI. III~330mA 

Note 1) The specification indicates the sum of V ... 1 ( ,p1) & V ... I ((In) current. 
Note 2) The specification indicates the sum of V.'i~'¢l) & VS2(1/I2) current. 
Note 3) The specification indicates the sum of Upper & Lower saturation voltages . 

• BLOCK DIAGRAM 

Power Sa\'e 

Logic 

(il Direction ., 
'--.----' 

(Jut 

\'5%(411) rcc 

G~D 

• HITACHI 

min typ max Unit Note 

- - O.S V 

2.0 - - V 
- - ±IO ,.,A 

- 1.0 10 ,.,A 

- 0.3 1.0 mA 

Vee - 25 33 mA 

VSI - 10 20 mA I 

VS2 - - 1.0 mA 2 

Vee -- 25 33 mA 

VSl - 3 5 mA I 

VS2 - 5 10 mA 2 

IS - - V 
- 1.5 2.0 V 3 
- 1.5 2.0 V 3 

Upper - 5 - V 

Lower - 1.5 - V 

- 1.0 5 ,.,. 
- 1.0 5 ,.,. 

¢2 Direction 
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HA13421A,HA13421AMP 

• TRUTH TABLE 

• For Each Bridge 
Power Save Direction 

L L 

L H 

H L 

H H 

L =Low Voltage State 
H-I-=High Voltage State (Seeking TRS On) 
H-=High Voltage State (Holding TRS On) 

• TIMING CHART 

PS 

Ill-Out 

L 
H+ 

L 

W 

HX>,us IlXl,us 
min. 

D, 

., 
0 -

rSl 

~, rS2 

qI-Out 

H+ 

L 

W 

L 

Seeking 

• APPLICATION 

2-phase Bipolar Stepping Motor Drive Circuit 

Vee 
(+5Vl 

o,o---+---l3J 

VS2 
(+5Vl 

o,o---l-----l 
pso--+---l 

(Top View) 

Holding 

--------------

168 • HITACHI 

\"Sl 
(+12Vl 



HA13426 • Three-phase Motor Driver with Speed Discriminator 

HA 13426 is a power Ie with a speed discriminator for the 
three-phase brushless motor driving of 5 % inch-HDD (Hard 
Disk Drivel. It is possible to construct a servo system with 
quartz rp,sonator, requiring fewer external components. 
Especially EM I noise from motor driver is depressed because 
of a voltage drive system . 

• FEATURES 
• Possible to construct a servo system on a single chip 
• Large output current (3A) 
• Require no adjustment because of digital servo systen, 
• The voltage drive system (not supply voltage control) 

achieves almost rio spike voltage at commutating, caused 
EMI (Electro-Magnetic Interference) conventionally. 

• The START/STOP terminal of TTL level is attached. 
• Load-short brake at STOP mode 
• Maximum current at starting is depressed by the built-in 

current limiter. 
• Wide selection for quarts resonator is perm itted because 

of frequency divider. 

• BLOCK DIAGRAM 
r---------------r------T-:--~Jr("(" 

Hi : Stop 
(Brakel 

Lo: Start 

(
'" I"cc : 1/6') 
Open : 1/:J2 
to C:\D: 1/16 

10 \·cc 

eHITACHI 

ISP-23T) 

• PIN ARRANGEMENT 

o 

o 
(Top View) 

U Hall+In 
U Hall-In 

V Hall+In 
V Hall-In 
W Hall+In 

W Hall-In 
W Out 
Open 

V Out 

Integrator Out 

U Out 

Current Sense 
Speed Discri. Out 

Filter 
8 Internal Reference 

GND 

Mode Select 
, OSC In 

Injector 

"START/STOP 
Vee 
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HA13426 

• ABSOLUTE MAXIMUM RATINGS (Ta=2S"C) 

Item Symbol Ratings Unit Note 25 
r-__________________ ,75t 

Supply Voltage Vee 15 

Input Voltage VI.V o to Vee 

Output Current fo 3 

Power Dissipation PT 25 

Junction Temperature Tj 150 
Operating Junction Tjro, -2ll...1D +125 Temperature Range--
Storage Temperature 

Tat,: -55 to +125 Range 

Note) 1. Recommended operating voltage 
Vcc~12V±15% (I0.2V '0 13.8V) 

2. Applied to HaU Amp, mode select input. 
Maximum Input Voltage at start/stop is 6V. 

3. See the derating curve. 
8j-o';;3'C/W 
8j-. "40"C IW 

V 1 
V 2 20 

A ~ 

W 3 d:: 
§ 

"C :~ 
·c .!!l 10 

Cl 

~ 
·C "- U5 

() 
-20 

• ELECTRICAL CHARACTERISTICS (Ta=2S'C, Vcc=12V) 

Item Symbol Test Condition 

1 .... 0 S/S~2.0V 
Supply Current 

Is S/S~O.8V.RI.~Open 
Total 

T,,/ Shutdown 
Thermal Shutdown Temperature 

Th/JN Hysteresis 

Input Bias Current IHII VJI~6.0V 

Hall Amp Input Common Mode Voltage Range VH 

Voltage Gain GI'H 

Quiescent Output Voltage V(I 

Difference Betw~en Phase 6Vo 
Output Stage 

Saturation Voltage VCr:(~alll fo~2A 

Output Impedance Ro Io~O.4A 

Internal Ref. Voltage Vrt·fi 

Control Amp Voltage Gain (CTL Amp to Output) GCTI. 

Difference of Gain 6G('1'/. 

Input Bias Current III 

Integrator 
Output Voltage Swing A· lo~0.3mA 

A Io~-O.:imA 

Note) 1. Sum of upper and lower TRS saturation voltages 

170 • HITACHI 

25 

Ambient Temperature Ta (t) 

min typ max 

- 50 70 
- 55 75 
.- 150 -

- 20 -

.- 2 10 

2.0 - 10 
.- 10 -

5.3 5.9 6.5 
- - ±0.3 
- 2.4 3.2 
.- 0.2 -

3.0 3.2 3.4 

21 24 27 
.- - ±2 
- - ±O.I 
- 0.7 .-

.- 0.7 .-

150 

Unit Note 

mA 

mA 

·c 
'C 

,ItA 

V 

dB 

V 

V 

V I 
Q 

V 

dB 

dB 

,ItA 

V 

V 
I to be contmued I 



HA13426 

• ELECTRICAL CHARACTERISTICS (Ta~25'C. Vcc~12V) 

Item Symbol Test Condition min typ max Unit Note 

Vem [o=0.3mA 5.8 6.1 - V 
Output Voltage Swing 

VOl. [o=-0.3mA - - 0.2 V 
Speed 

Cutoff Current ["fi Charge Pump 011 State - - ±0.1 I.A Discriminator 
Operating Frequency leu 60 - 250 kHz 

Count Number N _. 1024 -

Input High Voltage VIH Stop 2.0 - - V 

Input Low Voltage VII. Start - - 0.8 V 
Start/Stop 

Input High Current liH VH=2.0V - -0.15 -0.5 mA 

Input Low Current [II. V1-=0.8V - -0.2 -0.5 mA 

Current Limiter Reference Voltage 0.52 0.56 0.60 V 

1/16 Division Input Voltage VIII6 - - 0.8 V 

1/32 Division Input Voltage VI/32 Open - 6.3 - V 
Mode 

1164 Division Input Voltage VI/ti.' 11.2 - - V Select 
1/16 Division Input Current 11/16 VI.,·=OV - -0.63 -1.3 mA 

1164 Division Input Current /t/64 Vl.v=12V - 1.0 1.5 mA 

Oscillator Operating Frequency I",,· - - 8.0 MHz 

• TIMING CHART 

u w 

Hall Amp Input 

U Out 

\' Out 

W Out 
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HA13426 

• EXTERNAL COMPONENTS 

Parts No. Recommended Value Function Note 

RIOI 
1kQ Han Elements Bias 1 

RI02 

RI03 

RI04 2.2Q(0.5W} Stability 

RIGS 

Rios l.SkQ OSC Bias 6 

RI07 1.2kQ Speed Deseri. bias 

RIOS 470Q Stability 6 

RI.R, See Application Integral Constant 

Rs ~ Current Sense 3 

CIOI 

CI02 0.1/IF Stability 2 

CI03 

CIO-1 <i:0.1JlF Vee By -passing 

GtOS 10pF AC Coupling OSC 

CI08,CI09 
Stability 

C110 
<i:0.011IF 

Clil 4700 pF Stability 6 

CI.C, See Application Integral Constant 4 

C3 See Application Filter Constant 

X'tal ~ Resonator 5 

Notes) 1. Set RIOI and R\02 at which output voltage of more than 50mVpp is 
applied to hall elements. 

2. Use CIO] to C103 which cause no 2nd resonance. 
And connect the middle points of CIOI, CIO! and CI03 to the most 
stable one of those of Vee, GND the middle point of coil. 
(Requring to use non-polar in case of connecting them to the middle 
point of coil.) 

3. Output current is limited as shown below by RS valve. 

I .'I=O.56~Yl~)10% 
For example, output current is limited to 2.5S(A) ±10"'o at Rs= 
O.22Q. 

4. Need to use non-polar as to Cl and C2. 
5. The relationship between Crystal Oscillation frequency, Jose and the 

number of rotation, N is as follows. 

N=S6}02' '!!.:~IS(, (rpm) 

Where P is the number of pole of motor, and m is the division ratio 
of Frequency Divider and the latter is set at the following values by 
the voltage applied to Mode Select. 

Mode Select m 

to GND 1lt6 
Open 1132 

to Vcc 1164 

For instance, the relationship between Mode Select 
and lose to rotate a (-pole motor at 3600 rpm as 
shown below. 

Mode Select Illse (MHz) 

to GND 1. 9660S 

Open 3.93216 

to Vce 7.S6432 

6. Determine external components of Oscillator as shown below in 
accordance with the frequency range. 

1.0MHz';;;/IIse ';;;4.0MHz 4.0MHz';;;/IIse ';;;S.OMHz 

~~O1 f ' llOH~~? lOp Crystal 
1±1%1 1.0k-1.8k 470 ±l 01 1.0k 

4.70Op 
(Ceramic) 'J;. m 

.HOW TO USE THE HA13426/431/432/432MP 

1. Selection of Resonator 
1.1 In HA13426 
The oscillating frequency at synchronous, f osc and the 
number of motor rotation N have a relationship shown 
below. 

60 m·fosc 
N= -.--- (rpm) ................ (1) 

512 p 

where, the p is the number of motor poles and m is the divid· 
ing ratio of a divider. For the m, one of the following values 
is selected according to applied voltage at the mode select 
pin. 

Mode Select m 

toGND 1/16 

Open 1/32 

to Vcc 1/64 

For example, the values of f osc to rotate 4-poles motor with 
3600 rpm are; 

Mode Select fosc (MHz) 

to GND 1.96608 

Open 3.93216 

to Vcc 7.86432 

1.2 In HA13431/432/432MP 
The oscillating frequency at synchronous, fosc and the FG 
frequency, fFG have a relationship shown below. 

m·fosc 
fFG = "1ci24 .. . . . . . . . . . . . . . . . . . .. (2) 

where, m is the dividing ratio of a divider and takes one of 
the following values according to the applied voltage at the 
mode select pin. 

Mode Select m 

toGND 

Open 1/2 

to Vcc 1/4 
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2. How to Determine the Integral Constants R, , R" C, and 
C, , and the Filter Constant C. 

2.1 Block Diagram 
Fig. 1 is the block diagram showing motor speed control by 
the HA13426/431/432/432MP. The part enclosed by dotted 
lines denotes the IC, and the G, (5) and the G, (5) indicate 
the transfer functions of an integrator and from control amp 
to output, respectively. Since these IC's are driven by volt· 
age, items of the motor coil impedance and the kick-back 
voltage are contained in the loop. 

Loau 
Torque 

Fig. 1 Block Diagram 

Kj = Transfer constant, 9.55 
KT = Torque constant (kg-cm/A) 
KE = Kick·back constant (V/rpm) 
Kv = Speed discriminator gain (V /%) 
J = Moment of inertia (kg-cm -sec') 
Zm(S) = Motor coil impedance (n) 
G, (5) = Transfer function of an integrator 
G, (5) = Transfer function from control amp to output 
No = Standard num ber of rotation 

2.2 Resolution 
In the Fig. 1, when 

A(5)~--.KL·~ .................................... ( 3) 
J'5 No 

KT () () KE·No) ( ) /1(5)~--- (KI'·G, 5 ·G2 5 --- ... 4 
Zm(5) 100 

the Fig. 1 can be shown as Fig. 2. 

Load 0-­
Torque 
(kg'em) 

Fig. 2 

+ 
A(S) Error (%) 

HA13426 

On the other hand, the Zm(S), G, (5) and G, (5) are ex· 
pressed as follows; 

Zm(5)~Rm(1+5/Wm) ······························(5) 

G,(5)~~ 1+w2/5 ..•........................... (6) 
Rl 1+5/Wl 

Gz(5)~ ,Gcn .................................... (7) 
1 +5/ W3 

Then, 

Wm~ f: ............................................. ( 8) 

WI~ CI1R2 ·············································(9) 

W2 ~ C21R2 ............................................. (10) 

W3~ C31R3 ·············································(11) 

The GCTL and the R. are the internal constant of IC's. 

Substituting the equations (5) to (11), to the equation (4), 
13(5) is; 

/1(5) KT (R2KI'Gcn(l+wz/S) KENo) 
Rm(I+S/wm) R,(1+S/w,)(I+S/W3) 100 

R2KTKI'Gcn l+wz/S 
RIRm (l+S/Wm)(I+S/WI )(l+S/W3) 

···················································(12) 
( . . R2KI'GCTL :> KENo) 

. Rl 100 

To control speed with stability, A(S) and 13(5) are required to 
have a relationship shown in Fig. 3. That is, the angular 
frequency of the cross point of A(S) and 13(5), w. should be 
put between the angular frequency of an integrator, w, and 

W,. 

1.000 

] IOU 

~ 
<t 
in 

~ 
iii 

" 10 

,~,--------~,~O---------.,O~O~------~"OOO~-----------

w (radlsecl 

Fig. 3 Stable Relationship of A(S) and P(S) 
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HA13426 

2.3' Design Procesure of the R, , R., C" C. and C. 
(1) Determining the Wo 

The Wo uses the value of 1/10 to 1/30 of the wm or the 
angular frequency of FG, wfG which is the lower. In 
HA 13426, the angular frequency of the hall signal is used 
for wfG, and the Wo is the value of 1/30 to 1/100 of the 
WFG'· 

(2) Calculating the Ao 
From the equation (3) 

Ao=--.KL...lQQ. .................................... (13) 
J·wo No 

(3) Designing R, and R. 
From the Fig. 3 and the equation (12), 

~- Rm ........................... (14) 
RI - Kr·KI'·Gcn·Ao 
Each IC is designed to take the following Kv and GCTL. 

Type Kv (V/%) GCTL '(V{V) 

HA13426 0.03 16 typ 

HA13431 0.023 16 typ 

HA13432/MP 0.023 8 typ 

Small R, increases the C, and C. and large R, will cause 
speed error by the cutoff current of the speed discri­
minator and the input bias current of the integrator. 
Values of 10k ohms to 56k ohms are recommended. 

(4) Determining w,' w. and w. 
Will be determined as follows 

WI ~ 3 WO 
W2;;>; wo/3 
W3 ~ 3wo 

(5) Designing C, , C.' C. 
From the equations, (9), (10), (11), 

CI = I/WIR2 

C2 = 1/ w2R, 
C3 = 1/w3R3 

where the R. is designed to be 2.2k ohms. 

3. When Using the External Clock 
As shown in Fig. 4, external clock can be provided at the 
OSC input pin. But, applying too large input causes the miss­
operation of I C's, the following resistor, Rs must be con· 
nected in series to control the currept. 
(1) In HA13426 

Rs ~ 2.5( VIH-1.4) -1.5 
Rs;;>; 7.5(1.4- V1I.) -1.5 

(kQ) 

(kQ) 

A speeding-up capacitor parallel to Rs should be con­
sidered. 

(2) In HA13431/432/432MP 

Rs~3.7( VIH-1.7)-2 
Rs;;>;1.00.7-V1I.)-2 

(kQ) 

(kQ) 

Then, the input current IIH and IlL are restricted as 
follows and the external clock must have larger driving 
capacity. 

IIH= VIH-1.4 
R,,+Ri 

IlL = _1.4- VII. 

(rnA) 

where, the Ri is the input resistance of the OSC and is 
1.5k ohms in HA13426 or 2k ohms in the others. 

External CI(lt'k 

Input 

~L. __ O_SC __ -, 

Rg. 4 Providing External Clock 

4. Producing the Ready Signal 
As shown in the Fig. 5, external comparator can produce the 
ready signal. Since the DC gain is extremely high (70dB or 
more), the rotation error, .o.N when the ready signal VR 
becomes high is determined by the accuracy of the speed dis· 
criminator without the influence of the window of a com­
parator. 
Open collector output type comparators are recommended. 

1'. 
3.5V 

Integrator 
Output 

1', 
2.8V 

HAl7903PS 

r---------, 
I 
I 
I 

I 
I 
I , 

L- ________ ...J 

Rg. 5 Producing the Ready Signal 

+5V 

Ready Signal 
I'R 

174 . R,+ Ri 
(rnA) 
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HA13431 .Three-phase Motor Driver with Speed Discriminator 

HA13431 is a monolithic power 'IC with a speed discri­
minator for the three-phase brush less DC motor driving of 
5}4 inch FDD. It is possible to construct a servo system 
with quartz or ceramic resonator by fewer external com­
ponents. Especially EM I noise from motor driver is de­
pressed because of a voltage drive system . 

• FEATURES 

• Possible to construct a servo system on a single chip 
• Require no adjustment because of digital servo system 
• The voltage drive system (not supply voltage control) 

achieves almost no spike voltage at commutating, caused 
EM I conventionally. 

• The Enable terminal of TTL level is attached, and the 
current at the stop mode is less than O.5mA 

• Maximum current at starting is depressed by the built-in 
current lim iter. 

• Wide selection for quartz & ceram ic resonator is per­
m itted because of frequency divider 

• BLOCK DIAGRAM 

R10t 
Hall Amp OutpUt 

• ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Item Symbol Ratings 

Supply Voltage Vee 20 

Input Voltage VIX 0 to Vee 

Output Peak Current III (peak I 1.5 

Output Current III 1.0 

Power Dissipation p.,. 10 

Junction Temperature T, 150 

Operating Junction 
Temperature Range 

Till,> -20 to +125 

Storage Temperature Range T.IJ: -55 to +125 

Notes) 1. Recommended operating voltage 
Vn-=12V±15'J'Q(lO.2V to 13.8V) 

Unit 

V 

V 

A 

A 

W 

·c 
·c 
·C 

2. Applied to Han Amp, start 'stop and mode select input. 

Note 

1 

2 

3 

;: 10 

ct 
.§ 
~ 

5 .~ 

i5 4.25 

~ 
0': 

3. See the derating curve. A!tt. 
e" 0>3"(; W • HITACHI 
0) ~ ~ 40'C W 

(SP-23T) 

• PIN ARRANGEMENT 

o 

o 
(Top View) 

U HaU+ 
U Hall­
V HaU+ 
V Hall­

W Hall+ 

W Out 

14 Current Sense 

U Out 

Integrator Out 

Integrator in 

Speed Discri. Out 
6 G~D 

Mode Select 
4 injector 

En!lble 

2 FG Amp+ln 

FG Amp-In 

Ambient Temperature Ta C'C) 
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HA13431 

• ELECTRICAL CHARACTERISTICS (Ta=25'C. Vcc=12V) 

Item Symbol Test Condition min typ max Unit Note 

Enable~2.0V - 0.2 0.5 mA 
Quiescent Current IQ 

Enable~O. BV, RL : Open 24 31 mA -

1',,/ Shutdown Voltage 15 16 17 V 
Total Over Voltage Shutdown 

Vhy .• Hysteresis 0.5 O.B 1.2 V 

T .. / Shutdown - 150 - "C 
Thermal Shutdown 

·C Thys Hysteresis - 25 -

Input Bias Current IHH VH~6.0V - 1.0 5 I/A 

Hall Amp Input Common Mode Voltage Range VH 1.5 - 10.5 V 

Voltage Gain GrH - 10 - dB 

Quiescent Output Voltage VQ 5.1 5.7 6.3 V 

Difference of Quiescent Voltage L-VQ - - ±0.3 V 
Output Stage 

Saturation Voltage VCf:lsull Io~0.7A - 2.0 2.B V I 

Output Impedance Ro Io~0.2A - 0.3 - Q 

Internal Ref. Voltage VREFI - 3.15 - V 

Control Amp Voltage Gain (CTL Amp to Output) GCTL - 24 - dB 

Difference of Gain L'::::..GCTI. - - ±2 dB 

Internal Ref. Voltage VREF2 - 2.5 - V 

Input Bias Current 1m - - ±O.I I,A 

Integrator A+ Io~+0.25mA - 1.3 - V 
Output Voltage Swing 

A- Io~-0.25mA - -0.65 - V 

Unity Gain Band Width BW Br~OdB - 0.3 - MHz 

injection Voltage Vj Ij~6mA - 0.9 - V 

Output High Voltage VOH Io~0.25mA 4.4 4.7 - V 
Speed 

Output Low Voltage V(n Io~-0.25mA - 0.1 0.2 V 
Discriminator 

Cutoff Current 1"11 Charge Pump Off State - - ±O.I I,A 

Count Number - 1024 -
Input High Voltage VIH Stop 2.0 - - V 

Input Low Voltage 1'1/. Start - - O.B V 
Enable 

Input High Current IIH VH~2.0V - - ±IO I,A 

Input Low Current III. V/.~0.8V - - ±10 I,A 

Current Limiter Reference Voltage VRf:F3 0.36 0.4 0.44 V 

FG Amp Input Voltage VI.\'<FGl j~200Hz 2.0 - 20 mVpp 

ose Oscillation Frequency j"" 0.1 '- 1.0 MHz 

No Division Input Voltage Vi'l - - 0.8 V 

1/2 Division Input Voltage Vl/2 Open - 6.3 - V 

Mode Select 1/4 Division Input Voltage VU-I 10 - - V 

No Division Input Current 11/1 V,.,·~OV - - -1.0 mA 

1/4 Division Input Current 11 /.J. V/."~12V 
_. - 1.0 mA 

Note 1) Sum of upper and lower TRS saturation voltages. 
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• EXTERNAL COMPONENTS 

Parts No. Recommended Value 

RWI. RlU2 -

RlU:l. RIOI, RIo:; 2.2Q 

Rs --

R" R2 See Application 

CU)1. ClCl2. Cln:l O.I.uF 

CIIlI ;;:O.I.uF 

CIU;; lO.uF 

CIUt; 47pF 

CIU, IOIIF 

CIOH. CI(J!!. CIII} ;;:O.OI/IF 

C" C, See Application 

C" See Application 

X'tal See Application 

Notes 1) Set Rlol and RlIl~ at which output voltage of 30 to lOOmVpp. 
2) Use CIU) to Cru:\ which cause no 2nd resonance. 
3) Output current is limited as shown below by Rs value. 

VHf:f'.t 
11,"'1 -R.~~ 

4) See HA13426 . 

• TIMING CHART 

Hall :\mp 
Input 

rOut 
Ipin UI 

row 
(pinlS) 

WI)UI 
Ipinlil 

II' 

eHITACHI 

HA13431 

Function Note 

Hall Elements Bias 1 

Stability 

Current Sense 3 

Integral Constant 4 

Stability 2 

Vce By -passing 

AC Coupling FG 

AC Coupling ase 
Stability 

Stability 

Integral Constant 4 

Filter Constant 4 

Resonator 4 
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HA13432,HA13432MP e Three-phase Motor Driver with Speed Discriminator 

HA13432 and HA13432MP are monolithic power ICs with a 
speed discriminator for the three-phase brushless DC motor 
driving of micro or compact FDD. It is possible to construct 
a servo system with quartz or ceramic resonator, requiring 
fewer external components. 
Especially EMI noise from motor driver is depressed because 
of a voltage drive system . 

• FEATURES 
• Possible to construct a servo system on a single chip 
• Require no adjustment because of digital servo system 
• The voltage drive system (not supply voltage control) 

achieves almost no spike voltage at commutating, caused 
EMI (Electro-Magnetic Interference) conventionally. 

• The Enable terminal of TTL level is attached, and the 
current at the stop mode is less than O.5mA. 

• Maximum current at starting is depressed by the built-in 
current limiter 

• Wide selection for quartz & ceramic resonator is per­
mitted because of frequency divider. 

• PIN ARRANGEMENT 
eHA13432 

Square Wave Out 

FG Amp -In 2 

FG Amp +In 3 

Enable 2 

Mode Selerl 6 

GND 

OSCOut 

SpeE'd DiSC'ri.Out 9 

Intel/:rattw In 

Integrator Out 

lee 12 

. Enable 

1 

2 

(Top View) 

Hi 

Stop 

Start 

U Hall + 
U Hall -

\' Hall + 

W Hall-

GND 

Filter 

WOut 

Current Sense 

\' Out 

Iniector 

Open 

Stop 

Stop 

Lo 

Start 

Stop 

HA13432 

HA13432MP 

eHA13432MP 

..s 

~ 

Speed 
Discri. Out 

Integrator In 5 

IntegralOr Out 6 

Injector 

\" Out 

c3 ,. 
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(MP-28) 

1 
~ t:c 

c3 C'-lf!~ 

~ 
Q Q 

~ 
~~c: 

" G ~x..5 

" "'-
Enable I 

(~l ~;~~rt: Stop) 

0 FG Amp +In 

FG .. \mp -In 

Square Wan' Out 

U Hall -

\' Hall + 

\' Hall -

11 Q Q + 7- 7-. ,. ;.;: " " 
,. 
:l: :l: ,. ,. 

(Top View) 



----
HA13432,HA13432MP 

,.----------------------r--------T"---r-G rt"1" 

• BLOCK DIAGRAM 

tuinjt'l'hll' 

Enablt> 1 

(b;J:: (r:)~.:~t : StoJ 

Matrix 

(" r'T : 114) 
Open : 1/2 
to GND: IIi 

• ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Item Symbol 

Supply Voltage Vee 

Input Voltage VI',\' 

Output Peak Current If)(JI('fI/;) 

Output Current I" 
Pow~r Dis~ipation PT 
Junction Temperature T, 

Operating Junction Temperature Range Tjf'P 

Storage Temperature Range T..I~ 

Notes} 1. Recommended operating voltage Vn:=12V±15% (lO.2 to 13.8V) 
2. Applied to Han Amp, start/stop and mode select input 
3. See the derating curves. 

Amplitude 
Controller 

HAI3432 

20 

o to Vee 

0.75 

0.5 

2.5 

150 

-20 to +125 

-55 to +125 

12\" 

HAI3432MP Unit Note 

20 V 1 

0 to Vee V 2 

0.75 A 

0.5 A 

1.5 W 3 

150 ·C 

-20 to +125 ·C 

-55 to +125 t 

The right below figure shows the relationship between Pr and To (the derating curve) in the case that HA13432MP is mounted on the surface of a metal 
base substrate. 

• HA13432 .HA13432MP 

'.51-.;:U"C"'·,-______ ""\ 

3Ot: 

uL-~ __ L-________ ~ ____ ~ 
-20 25 100 

:\mbient Temperatu~ I'll (t) • HITACHI Ambient Temperature Tn (t) 179 



HA 13432,HA 13432M P 

• ELECTRICAL CHARACTERISTICS (Ta=25'C, Vcc=12V) . 
Item Symbol Test Condition min typ max Unit Note 

Enable I & 2 Open - 0.2 0.5 mA 
Quiescent Current III Enable 1~0.8V 19 24 mA R,. Open 

-

Total V .. I Shutdown Voltage 15 16 17 V 
Over Voltage Shutdown 

Vll y .• Hysteresis 0.5 0.8 1.2 V 

T .. ,/ Shutdown - ISO - ·c 
Thermal Shutdown 

t ThYR Hysteresis - 25 -

Input Bias Current IHu VH~6.0V - 1.0 5 ,ItA 

Hall Amp Input Common Mode Voltage Range VH 1.5 - 10.5 V 

Voltage Gain GrH - 10 - dB 

Quiescent Output Voltage V" 5.1 5.7 6.3 V 

Difference of Quiescent Voltage f'..V" - - ±0.3 V 
Output Stage 

Saturation Voltage Vc/';I$ fllI Jo~0.35A - 2.0 2.8 V * 
Output Impedance Ro Io~O.IA - 0.45 - Q 

Internal Ref. Voltage VRI-:I-'\ - 3.15 - V 

Control Amp Voltage Gain (CTL Amp to Output) Gr 15 18 21 dB 

Difference of Gain f'..Gr - - ±2 dB 

Internal Ref. Voltage VRf;,..2 - 2.5 - V 

Input Bias Current IHI - - ±0.1 ,ItA 

Integrator A, Jo~+0.25mA - 1.3 -
Output Voltage Swing V 

A- [o~-0.25mA - -0.65 -

Unity Gain Band Width BW Gr~OdB - 0.3 - MHz 

Injection Voltage V, [,~6mA - 0.9 - V 

Output High Voltage Vou [o~0.25mA 4.4 4.7 - V 
Speed 

Output Low Voltage VOl, [o~-0.25mA - 0.1 0.2 V 
Discriminator 

Cutoff Current ["" Charge Pump Off State - -- ±O.I ,ItA 

Count Number - 1024 -

Input High Voltage VtU 2.0 - - V 

Input Low Voltage VII. - - 0.8 V 

Enable 1 -- - ±IO ,ItA 
Enable Input High Current [III VH~2.0V 

Enable 2 .- 50 120 ,ItA 

Enable 1 - .- ±10 ,ItA 
Input Low Current III. VI.~O.8V 

Enable 2 - -- ±40 ,ItA 

Current Limiter Reference Voltage VR/~'F:! 0.36 0.4 0.44 V 

FG Amp Input Voltage V'NI/-'(;) t~200Hz 2.0 .- 20 mVpp 

OSC Oscillation Frequency t·· .. 0.1 .- 1.0 MHz 

No Division Input Voltage V, , -- - 0.8 V 

1/2 Division Input Voltage VI2 Open 6.3 - V 

Mode Select 1/4 Division Input Voltage V, , 10 - - V 

No Division Input Current Tt, VIS~OV - - -1.0 mA 

1 '4 Division Input Current Tt, Vls~12V - - 1.0 mA 

Note *) Sum of upper and lower TRS saturation voltages 
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• External Components 
Parts No. Recommended Value 

RIOl,RlO2 -

RI03, RI04, RIDs 2.2Q 

Rs -

R"R, See Application 

CIOl,Cl02, eI03 O.l,uF 

CI04 ;;;:O,l,uF 

Cws lO,uF 

ClO6 47pF 

CI07 lO,uF 

ClOS,CI09,CUO ;;;:O.Ol,uF 

C"C, See Application 

C3 See Application 

X'tal See Application 

Note 1. Set RIOI. and RI02 at which output voltage of 30 to 100 mVpp 
Note 2. Use CIGl to C103 which cause no 2nd resonance. 
Note 3. Output current is limited as shown below by Rs value. 

I limit = V R~~"3 
Note 4 See HA13426 . 

• TIMING CHART 

Hall Amp 
Input 

UOut 

V Out 

WOut 

+ 

Function 

Hall Elements Bias 

Stability 

Current Sense 

Integral Constant 

Stability 

V cc By-passing 

AC Coupling FG 

AC Coupling OSC 

Stability 

Stability 

Integral Constant 

Filter Constant 

Resonator 

w 

• HITACHI 

HA13432,HA13432MP 

Note 

1 

3 

4 

2 

4 

4 

4 
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·HC16701 .Thermal Head Drivet 

HC16701 has a function of serial-in-parallel-out plus 32ch 
driver, bi-directional shift register, two stage latches, strobe 
gate and large current driver. 
Logic circuits are composed of "L and output 32ch driver 

.FEATURES 

• Each driver of built-in 32ch drivers (NPN Open Collector) 
has a capability of driving 7OmA. 

• Enable to shift the shift register in right and left direc­
tions by mode select terminals. 

• Every channel has two stage latches and is available with 
controlling output pulse width in the unit of channel. 

• BLOCK DIAGRAM 

• MAXIMUM RATINGS (Ta~ + 25°C) 

Item Symbol 

Supply Voltage Vee 

Output Sink Current 10L 

Output Terminal Voltage VaH 

Power Dissipation Pe 
--

Operating Temperature Range Ta .. op 

Operating Junction Temperature Range T,-op 

Storage Temperature Range TSTG 

has a capability of driving large current_ HC16701 is suitable 
for applications of thermal head driver and LED display 
driver. 

• Enable to prohibit driver output by Dis terminal. 
Available with prohibition against driver output at power 
"ON". 

• Built-in D-F/F for selecting chip is available with the 
application of chip selector in the system of using some 
HC16701 IC·s. 

Rating Unit Remarks 

7 V 

100 inA 1 

+25 V 2 

. T,." ~ 125°C 

-20 to +70 °C 

-20 to +100 'C 

-35 to +125 °C 

Notes 1 1. Applied to output drh'er terminal Qo to QSI when output dri\'er transistor "OX", 
2. Applied to output drher terminal Qo to Qll. when output drh'er terminal "OFF", 
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HC16701 

.ELECTRICAL CHARACTERISTICS (T)~+25°C) 

Item Symbol Test Condition min typ max Unit 
Applicable 
Terminals 

Operating Supply Voltage v;.cup Vcc~5.0V, Driver:ON Duty 50% 4.5 5.0 5.5 V Vee 

Quiescent Current Icc Vcc=5.0V, Driver: 0]'\ Duty 50% 120 160 mA Vee 

Iinj Operating Voltage (Note 5) V,", 3.0 Vee V LIlI 

Injection Current L, Vec~5.0V V,,,, ~5.0V 30 mA I.llJ 

Input High Voltage VIlIl Vcc~5.0V 3.0 V S", PWC. C", Co 

Input High Voltage V/I/2 Vcc~5.0V 2.5 V C" [\, I". DATA 

Input High Voltage V1H3 Vce~5.0V 3.0 V DO'. R!L 

Input Low Voltage Va I Vcc~5.0V 0.3 V S", PWC. C". Co 

Input Low Voltage V11.2 Vcc~5.0V 0.8 V C"h.[II,DATA 

Input Lo\\' Voltage V1L3 Kc~5.0V 0.8 V D,.,R!L 

Input High Current 1111 I Vcc=5.0V, C~ ·11 III -= 5 OV 150 I'A C-..I\.III 

Input High Current IIJ/2 Vcc=5.0V DATA 5.0V 150 I'A DATA 

Input High Current IIHJ Vcc~5.0V D .. 3.5V 150 I'A DO' 

Input High Current 1/114 V,·c~5.0V R L 3.5V 150 I'A R!L 

Input High Current IUf5 V" ~5.0\', 5,·, PWC' C,' ·C, ·3.5V 120 180 I'A S". PWC, C". C, 

Input Low Current IlL I Vcc~5.5V, C,-II III ·GND -600 -400 I'A C:-;,h.III 

Input Low Current fIL2 V",·~5.5V, DATA " GND -600 -400 I'A DATA 

Input Low Current lit} V,·e~5.5V, D,. R L GND -20 I'A D, .. R!L 

Input Lo\\" Current 11L4 Vcc~5.5\', 5,,· PWC~C,· 'C,~GND -20 I'A S", PWC, C", C, 

Output Lo\\" Voltage (Xote 1) VOI.l Vcc=S.OV, JIlL = lOrnA 0.3 V Qu to Q'll 

Output Low Voltage 2 (:\ote 2) VOL2 Vcc=S.OV, [III. =O.6mA 0.5 V Q .. ,,, 

Output Low Voltage 3 (:\ote 2) VOL] Vrc~5.0V, ['u, ~ 1. 2mA 0.6 V D"III 

Output Current 1 (:\ote 3) IshII Vrc~4.5V, D .. ,,, 2.7V 300 500 I'A D""" 

Output Current 2 (:\ote 3) Ishl2 V,,~4.5V, Q .. "" 2.7V 150 250 I'A Q"UI 

Output Leak Current (.\'ote 4) /1 ... 1 Vc c=S.5V. QII to Q31 ·25V 500 I'A QII to Q'jl 

;\ote-s I. \rhen setting the measuring output dri\er transistor "0:\" and other thirty one output dnrer transistors "OFF" 

2. \rhen ~('tting the state of output "LO\\"" 

3. \\'hen setting the state of output "HICJi" 

4 \\"hen output transistor i., "OFF", 

5 Iinj is pin for IlL iogi(' power supply. 
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HC16701 

• PACKAGE (the chip product for sale) 
• Chip size; 5.5 x 3.7mm 
• The number of pads; 56 pes. (output driver; 32 pcs. Vee; 

3 pes. GND; 8 pes. others; 13 pes.) 
• Pad Arrangement; See the following figure. (an outlinel 

3.7mm 

r-- Q15QI6 ---1 
I I 
I 

i--I 
I I 
I I 

Ji I I 
.,; I I 

I I 
I 

Q. Q" 

------
Output Drivers 
(Included 7 GND pads) 

- -

------
(Included Vee 3 and GND 1 pads) 

I" I/O Interface ~ 

• DICE DIMENSION 

1350 1715 2255 2680 3085 3425 3765 4145 4485 
Origin(O,O) 

135--~~~~~t.~~~=-=-=-=--~~1iJE3f~~~~=f~~~~~~~lf~$H~~~3£~~~~~-=-=-=-=~-=jF~13~5--r-1851 355 
525 
695 

865 

1850 

2835 
3005 

3175 

3345 

3565 __ "'35"'15'-1-'-1""'-'= ____ _ 

184 

1350 1715 2065 2490 

5.500 

2900 3240 3ssn 
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400 

600 

1550 

2180 

:mso 3220 
3390 

3,700 

+t-+-------t<-H-++-+t+lf-3565 

4900 
Pad Size 
130,11 m X 130.u m 

Unit: J.lm 



HC16701 

.INPUT INTERFACE CIRCUIT 

eC.,I.,I. es"C"C"PWC 
Vee 0-----0--.......,.---, 

[::>0--- 12L Inverter 

eOATA 

Vee o---t"-----, vc('D-----, 

V,.\, D---'WI.....--i. 

V,,\, 

.OUTPUT INTERFACE CIRCUIT 

eO~"Q." 

Va 

Vee 0-------, 

VUI 
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HA16628P eS-bit D/A Converter and Position Amplifier 

The HA16628P is a monolithic integrated circuit designed for 
use with the HA 16629P to DC motor positioning system for 
applications such as carriage/daisy-wheel position Control in 
Typewrites . 

• FUNCTIONS 

• 5 bit 0/ A Converter 
• Error Amplifier 
• Position Amplifier 

.FEATURES 
• Single Supply Voltage 10V DC to 20V DC 
• Compatible with TTL, LSTTL & C-MOS 
• Low Input Current (O/A Converter) 

I 

.ABSOLUTE MAXIMUM RATINGS (Ta-2S'C) 

Item Symbol Rating 

Supply Voltage Vee 20 

Common Voltage" VB 0.55Vce 

Power Dissipation PT 450 

Input Voltage V, 6 

Output Current 10 ±5 

Operating Temperature Range Top. o to +70 

Storage Temperature Range T." -50 to +125 

Sotes' 1. Apply to DAo-DA4. Sign, E;\:ABLE, STROBE 
2. Apply to Pos·Out, ERR·Out 

• BLOCK DIAGRAM 

Strobe 9)---+--------ir-----' 

Vee G~D 

Unit 

V 

V 

mW 

V 

rnA 

'c 
·c 

Note 

1 

2 
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.ELECTRICAL CHARACTERISTICS (Ta~25·C. Vcc~12V. V8~5V) 

Item Symbol 

Supply Voltage Vee 

Supply Current lee 

Supply Current of VB (Pin 14) IB 

.O/A Converter 

Item Symbol 

Current Reference Input Range (Pin 15) IDAIN 

Current Reference Off· set Voltage (Pin 15 to 14) VIa 

IDAul (\) 
Output Current 

IDAUI (2) 

Output Current (Output Offset Current) 
IDAO,,1 (3) 

[DAn! (4) 

Low Level Input Voltage (Digital Inputs) VlL 

High Level Input Voltage (Digital Inputs) VIH 

Low Level Input Current (Digital Inputs) IlL 

High Level Input Current (Digital Inputs) IIH 

• Error Amplifier 

Item Symbol 

Input Offset Voltage YJo 

Output Voltage Swing Vo"" 

.Position Amplifier 

Item Symbol 

Low Level Input Voltage (Pin 9) VlL 

High Level Input Voltage (Pin 9) VIH 

\lion) 
Input Offset Voltage 

VJO(Z) 

Input Bias Current (Pin 10) II. 

Output Voltage Swing VOIII 

.O/A CONVERTER LOGIC FUNCTION 

Digital word 

Sign DM DA3 DA2 

* * * * 
* H H H 

L H H H 

L L L L 

H H H H 

H L L L 

Xotesl * -indifferent L-Lo\\" level H~High level 
+min. +max-Source Current 
-min, -max=Sink Current 

DAI 

* 
H 

H 

L 

H 

L 

Test Conditions 

No Loads 

No Loads 

Test Conditions 

all inputs rLJ 

IDAlN~0.3 to 0.7mA 

1",,~O.516mA.Sign~-H, Other input allrL_ 

1","~O.516mA. Sign~ 'L, Other input aWLj 

Sign~ 'L" Enable - 'L" Other input allrH_ 

Sign~'H, Enable.~rLj Other input aUrHj 

YJL-OV 

YJH~5V 

Test Conditions 

All inputs rHJ DA·out to ERR-out 

1£ R Ro~1 = ImA 

Test Conditions 

Strobe ~rLJ POS·IN to POS-out 

Strobe ~rHJ 

Strobe~rLJ 

/pos-olI,=lmA. Strobe='"L J 

DAO E:'>ABLE 

* H DAout~Zero 

H L DAout~Zero 

L L DAout=+min 

L L DAout~+max 

L L DAout=-min 

L L DAout=-max 

eHITACHI 

HA16628P 

min typ max ~,Unit 

10 - 20 V 

- - 10 rnA 

- - 1 mA 

min typ max Unit 

0.3 - 1 mA 

-20 - 20 mV 

0.96 0.98 1.00 rnA 

-1.00 -0.98 -0.96 rnA 

-1 - 1 pA 

-1 - 1 pA 

- - 0.8 V 

2.0 - - V 

-1 - - pA 

- - 20 pA 

min typ max 'Unit 

-5 - 5 mV 

VB-3.3 - V.+3.3 V 

min typ max Unit 

- - 0.8 V 

2.0 - - V 

-10 - 10 mV 

-10 - 10 mV 

-1 - - pA 
VB-3.3 - V.+3.3 V 

Commands 
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HA16629P .Tachometer Converter (FlY Converter) 

<& 

The HA 16629P is a monolithic integrated circuit designed for 
use with the HA16628P to DC motor positioning System for 
applications such as carriage/daisy·wheel position control in 
Typewrites . 

• FUNCTIONS 
• Tacho Voltage Generator (F /V converter) 
• Reference Voltage Generator 
• Position pu lse Generator 

• FEATURES 

• Single Supply Voltage 10V DC to 20V DC 
• Position pulse output is open collector 

.ABSOLUTE MAXIMUM RATINGS (Ta=2S'C) 

Item Symbol Rating 

Supply Voltage Vee 20 

Common Voltage V. 0.55Vee 

Input Voltage (Pin 4,10,13,14) VICI) Vee 

Input Voltage I Pin 6,7) Vt {! I V.±5 

Output Voltage (Pin 11, 12, 15) Vo.., 20 

Output Current (Pin 11,12,15) Inl til 5 

Output Current I Pin 2, 3, 5) 10M' (2) ±I 
Output Current I Pin 9) IIIYI (3) -1.5 

Power Dissipation PT 450 

Operating Temperature Range Top. o to +70 

Storage Temperature Range T". -50 to +125 

.BLOCK DIAGRAM 

Note 

V 

V 

V 

V 

V 

mA 

mA 

mA 

mW 

'c 
'c 

188 • HITACHI 

(OP·1S) 

• PIN ARRANGEMENT 

(Top View) 



----
HA16629P 

.ELECTRICAL CHARACTERISTICS (Ta~25·C, Vcc~12V, VB~5V) 

Item Symbol Test Conditions min typ min Unit 

Supply Voltage Vee 10 - 20 V 

Supply Current Icc no Loads - - 20 mA 

Supply Current of VB (Pin 1) IB no Loads -2 - 2 rnA 

eComparators with Hysteresis (C I, C. and C,) 

Item Symbol Test Conditions min typ min Unit 

Input Bias Current lIB V£ ... x= VE.,,,- VEcos=5V -2 - - pA 

C, IPin 10) 7.2 7.5 7.8 V 
Input rHJ Level Threshold Voltage VTHH 

C"C, I Pin 14,13) 5.1 5.3 5.5 V 

C, 5.7 6.0 6.3 V 
Input r LJ Level Threshold Voltage VTHL" 

C"C, 4.5 4.7 4.9 V 

Output r LJ Level Voltage VOL IOL~2.5mA - - 0.4 V 

Output Leak Current IOH VOH~5V - - 2 pA 

eAmplifiers (AI, -A"A, and -A,) 

Item Symbol Test Conditions min typ max Unit 

Input 'LJ Level Voltage IPin 4) Vn - - 0.8 V 

Input rHJ Level Voltage IPin 4) VIH 2.0 - - V 

Common Mode Input Voltage Range VeN VB±2.5 - VB±3.5 V 

Output Offset Voltage I A, and A,) VaS{+) D'R~L -30 - 30 mV 

Output Offset Voltage I-A, and -A,) Vas(·· ) D,R-H -50 - 50 mV 

Voltage gain I A, and A,) AVD(. I D'R~L - I - V/V 

Voltage gain (-AI and -A,) AVD( - , D'R~H - -I - V/V 

Output Voltage Swing Vnl VB-3.3 - VB+3.3 V 

e Reference Generator 

Item Symbol Test Conditions min typ max Unit 

VREFl IRH~ -0.5mA, ;\jote 111 7.5 8.0 8.5 V 
DC Reference Voltage I Pin 91 

VREF2 IRf:F~ -0.5mA :'I:ote 121 6.7 7.5 8.3 V 

:'I:ote III :'I:ote 121 

Test Conditions Test Conditions 
:'1:0. Unit :'1:0. Unit 

E sin' E cos E sin E cos 

I V8+-3-
}2 

Vo+_3-
[2 

VDl.' I V.+3 VB Voe 

2 V8+-3-
/2 

V. __ 3_ 
i2 

Vo, 2 V. VB+3 Voe 

3 VH--3- V.+_3_ Voc 
/2 }2 

V/j-5 \' 

4 VR--3-
!2 

VB--3-
!2 

Vvc 
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HA16629P 

eFIY Converter 

Item 

Input Bias Current 

DC Output Voltage (Pin 5) 

Output Voltage Swing 

Output Offset Voltage (Pin 5) 

No. 
CUND. Esin 

1 

Note (11 
2 
3 

4 

5 

Note (21 
6 

7 

8 

• WAVEFORMS 

eClock Wise Direction 

Esin 

Ecos 

Dsin 

VH 

VH 

VL 

VL 

VH 

VH 

VL 

VL 

E cos 

VH 

VL 

VL 

VH 

VH 

VL 

VL 

VH 

Symbol 

118 

VTACHOI 

VTACHOZ 

VOUI 

Vio 

M sin 

V+ 
V_ 

V_ 

V+ 
V_ 

V+ 

V+ 
V_ 

Test Conditions 

VJfs1n -V""co.=5V 

Note (11 

Note (21 

M .,"~M ••• - V8 

M cos 

V_ 

V_ 

V+ 

V+ 

V+ 

V~ 

V_ 

V_ 

VH~V8+1 (V) 

VL-V8-1 (V) 

V+-V8+ ~ (V) 

1.6 ) V_ ~ V8- .{2 (V 

V8-5 IV) 

±ov 

±ov 

DiR - ______ -J'-___________ . ±ov 

ISTS) 

ISTC) 

Msin VB 

Meos VB 

VB 

TACHO VB 

190 •. HITACHI 

min typ max Unit 
- 5 15 pA' 

1.5 - 2.0 Voe 

8.0 - 8.5 Voe 

V8-3.3 ~ V8+3.3 V 

-80 - 80 mV 



----

.APPLICATION 

From 
Encoder 

Einx 

Esin 

Eros 

Msin 

Mcos 

Enable 

VA 4 

VA 3 

DA 2 

From 
Microprocessor 

VA I 

DA () 

Sign 

Storohe 

R, 
4.7k 

R. 
4.7k 

HAI662KP 

HA16629P 

Vcr v. GNV 

Rs 

C. 4.7k Cs 

II.I~ R. 11.22\1-
5k 

DA-In VA Ou! 

Motor Drive Signal 

• HITACHI )91 



HA16631P,HA16631MP .Flexible Disk Read Amplifier 

The HA16631P and the HA16631MP are monolithic read 
amplifiers for flexible disk drive, and provide wave-shaped 
output signals. The amplified signals from the magnetic head 
generate data pulses by differentiator, zero-volt comparator 
and waveform shaper section . 

• FEATURES 

• Combined all the active circu it to perform the flexible 
disk read amplifier function in one chip. 

• Direct connection with TTL's. 

• BLOCK DIAGRAM 

Gain Select One Shot I 

HA16631P 

HA16631MP 

192 • HITACHI 

(OP-18) 

.' 
(MP-1S) 

• PIN ARRANGEMENT 

eHA16631P 

Amp. { 1 
Input 2 

{ 
3 

Offset 
Decoupling 4 

GND 

One- { 6 
Shot 1 

0.,,- { 8 
Shot 2 

L-__ -' 

(Top View) 

eHA16631MP 

Amp Amp 
Input Input 

Amp 
Vec2 Output 

18 17 

Offset 
Decoupling 

Offset 
Decoupling 

GND 5 

2 1 

o 

Ven 

Data 
Output 

16 Amp Output 

15 Diff. Input 

14 Dirf. Input 

One Shot I 6 13 Dm. Comp. 

One-Shot I 7 12 Dm. Compo 

8 10 11 
One- One- Data Ven 
Shot 2 Shot 2 Output 

(Top View) 



HA16631P,HA16631MP 

.MAXIMUM RATINGS (Ta=25'C) 

Item Symbol Rating Unit 

Power Supply Voltage (Pin 11) Veel 7.0 V 

Power Supply Voltage (Pin IS) Vccz 16 V 

Input Voltage (Pins 1 and 2) VIN -0.2 to +7.0 V 

Output Voltage (Pin 10) Vo -0.2 to +7.0 V 

Differential Input Voltage (Pins 1 and 2) ViN(d'/fl o to +5.0 V 

Operating Temperature ToPT o to +70 ·c 
Storage Temperature T.IB -55 to +125 ·C 

• ELECTRICAL CHARACTERISTICS 
e Operating Power Supply Voltage Range (Ta= 25'C) 

Item Symbol Test Condition min typ max Unit Test Circuit 

Power Supply Voltage Range VCC1R 4.75 5.00 5.25 V 

Power Supply Voltage Haoge VCC2R 10.0 12.0 14.0 V 

eAmplifier Section (Ta=25'C, Veel =5.0V, Vee, =12.0V: unless otherwise specified) 

Item Symbol Test Condition min typ max Unit Test Circuit 

Differential Voltage Gain Avo I-250kHz, VIN-5mVrms 
SO 110 140 V/V 2 

VCCIR VCC2R 

Input Bias Current It. Veo-12V, VeM -4V - 1 9 pA 4 

Common Mode Voltage Range VeM 1.S5 - 6.2 V 2 

Output Distortion Ratio THD I-1kHz, V,N-25mVp-p - 1.5 5 % 2 
VCC1R VCC2R 

Differential Output Voltage 
Voo Vee I II. Veca 3.0 4.2 - Vp-p 2 

Swing 

Output Source Current 10 - S.O - mA 8 

Output Sink Current 
los Veel II. Vec2R 2.S 4 - mA 9 (Pins 16 and 17) , 

Input Resistance TIN 30 120 - kn 5 

Output Resistance T. - 15 - n 6 

Common Mode Rejection Ratio CMRR I-100kHz, VIN-200mVp-p 50 - - dB 11 

Power Supply Rejection Ratio PSRR, Vee -12.0V 
50 - - dB 10 Ve el 4.75V'" Ve e ,"'5.25V 

Power Supply Rejection Ratio PSRR, Vee,-5.0V 
60 - - dB 10 

VCC2 , 10.0V'" Vee,'" 14.0V 

Differential Output Offset 
Voo - - 0.4 V 7 Voltage 

Common Mode Output Voltage Veo - 3.1 - V 7 

Effective Differential Emitter 
R£FF 370 570 770 n 3 

Resistance (Pins 3 and 4) 

ePeak Detector Section (Ta=25'C, Vcel =5.0V, Vee,=12.0V:unless otherwise specified) 

Item Symbol Test Condition min typ max Unit Test Circuit 

Sink Current (Pins 12 and 13) Iso 1.0 1.5 - mA 12 

Peak Shift Ps I-250kHz, VIN-l.OVp-p - - 5 % 13 

Input Resistance Tlo - 30 - kn 17 

Output Resistance Top - 40 - n 
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HA16631~HA16631MP 

• Waveform Shaper Section (Ta~ 25°C, Vee I R, Vee,", unless otherwise specified) 

Item 

Output Voltage H (Pin 10) 

Output Voltage L (Pin 10) 

Rising Time (Pin 10) 

Falling Time (Pin 10) 

Timing Range # 1 

Timing Accuracy #1 

Timing Capacitance # 1 

Timing Resistance # 1 

Timing Range # 2 

Timing Accuracy;;: 2 

Timing Capacitance # 2 

Timing Resistance #: 2 

• TIMING CHART 

Ddferentiator Input 
(PIns 12 and 13) 

Dtfferentiator Output 

C<lmparatnr Output 

One ShLlt II I Q 

D-Flip Elop Q 

Symbol Test Condition min 

VaH 
Vee. ~4. 75V 

2.7 Vce, ~ 12.0V, faH~ -0.4mA 

VOL 
Vee. ~4. 75V -
VCCl ~ 12.0V, faL ~8mA 

t TLH 
Vce,~5.0V, VeC2~12.0V -
V.o,~0.5V~2. 7V 

tTHL 
Vee, ~ 5. OV, Vee., ~ 12. OV -
V.,,~2.7V~0.5V 

f~125kHz 600 
tlA, B 

f~250kHz 600 

t, 
t, ~0.625e,R, + 150 

850 e, ~200pF, R, ~6.8kn 

e, 150 

R, 1.5 

f~ 125kHz 150 
tZA, B 

f~250kHz 150 

t, 
t, ~0.625e,R, 

170 e, ~ 200pF, R, ~ 1. 6kn 

e2 100 

R2 1.5 

I I I I 

l THi ,I i 
, I I ~ ~ I 

I I I I I I I 
lit- I I I I I 
I" I h II h 

One Sh<lt 1/2 Q !llnIO ---r-----L'-------,---'---'-----+. -I_-1-__ -+-Ih...1-_ 
I 

I I 

194 eHITACHI 

typ 

-

-

-

-

-

-

1000 

-

-

-

-

200 

-

-

max Unit Test Circuit 

- V 15 

0.5 V 16 

25 ns 14 

25 ns 14 

2000 ns 

1000 ns 

1150 ns 14 

680 pF 14 

10 kn 14 

1000 ns 

750 ns 

230 ns 14 

800 pI" 14 

10 kn 14 



.TEST CIRCUITS 

1. Power Supply Current 

1" lZV 

17 -len 
16 

15 

14 

13 

12 

11 5V 
10 

l.tikQ 

0.4 k~2 

3. Pre-Amplifier Section Effective Emitter 

Resistance (Pins 3 and 4) 

V,.=5mVrm.s 

j=250kHz 

~r----~-;---~I;,I-----o12\, 

1.6 k~l 

r. -rR.= __ R_,_. 

A", 
-;;;;;- -I 

50U 

= ~·.:,:r,(~ -1 

R •• =5lJ(l!~ 

171-----0 Vo" R 
16 (0 1 

15 

I' 
1::1 

12 

111--+---05V 

10 

H'A16631 P, HA16631 MP 

2. Voltage Gain, Band-width, Output Voltage 

Swing, Output Distortion Ratio 

2.5~F 

f l'" 
- 51<1 

,V 

1.6kQ 

6.4k!.l 

1.5kQ 

13 

12 

111--+---<>4,75kV 

II> 

4 .- Volti-Vn17 .,-----
V .. 

4. Input Bias Current 

4V 

1/11/ - r;----;I~" ~---~ 12V 
17 

1.6k~ 

ti.4kU 

16 

15 

14 

13 

12 

1I1--+---o5V 

I" 

Measure I/Hl in Ihe same way. 
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HA1~631P,HA16631MP 

5. Input Resistance 

f2'5·tF~V;_' "t"""LW\o-4-vL-r;---~:;~t~~~~~~~: r~'; R 

- 51Q 2.5p F 16 
15 

I. 
'V 

1.6k2 

6.41& 

VnIR'Ri~J: 
V'N= V .. ,O VOM' R 

R ... 
= V .. fO -I 

VurR" 

R ... -IOOk2 

13 

12 

11 /--+---0 5V 

10 

7. Differential Output Offset Voltage. Common 
Mode Output Voltage 

'V L-~ 
3 

4 

~ 
5 

6 

7 

8 

1 9 

18 

17 

16 

15 

I' 
13 

12/--

11 

10 

1.6kQ 

12V 

VI7 

v" 

5V 

I 

6. Output Resistance 

2.S~F f l--,------fi--1Bl-t-------------:: -r -<>-0 ~~.~ R 

",' v.. (00) 

2.5,uF 

,v 

R ... -5002 

8. Output Source Current 

1.6k2 

6 .• kQ 

13 

12 

11 1--1---0 5V 

10 

,v o----1"--I1-i8l-----o 

1.6k2 

13 

12 

11 /--+---0 5V 

10 

6 .. 4k2 6.'kQ 

Measure Pin16 in the same way. Rco : VUI" 1 
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9. Output Sink Current 

r-------~------1~81--------012V 

.V 

6.4k~! 

17 

16 

15 

I' 
13 

12 

5V 

11 1--+--'" 5V 
10 

Measure Pin12 in the same way. 

11. Common Mode Rejection Ratio 

r
2'5"~F ~~--:1-18 ---<l12V 

17!-----oV"" 
5~'Q 2.S.u 161-----oV~16 

15 

V,. =200m Vp-p 

J= -l.IlMHz 

,v 

CMRR=201Ilg 10 ~'''~~~\':17 

1.6kQ 

6.4kQ 

14 

13 

12 

11 1--+---0 5V 

10 

Measurement IS perfllrmed using Vector Voltmeter hp~405A. or equivalent . 

HA16631P,HA16631MP 

10. Power Supply Rejection Ratio 

r~~5~OQ~~~----~1-______ -o 18 VCCI 

Fluke 8375A 

::I-__ .s...3_kQ_ ~ 
15 

I. 

13 

12 
111---+----,.-0 Vee] 

'0 

Digital Multimeter 

12. Differentiator Output Sink Current 

.V o-----r---r;:------;1~8 ~------.., 1.2V 

17 

1.5kQ 

6.4kQ 

16 

15 

14 

5V 

12 

11 1---.,----0 5V 

10 

Measure Pinl2 in the same way. 
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HA16631P,HA16631MP 

13. Peak Shift 

4Vo---~---f~----~1;8~-------o12V 
17 

c, 
200pF -,;;-------1 

R2 1.6kQ 

RI 6.4kQ 

16 

15 

14 

IkQ 
13 

121----'1/11..---; 
II 

10 
5V Vur 

;,;,15PF 

f~250kH, 

V,~=I.OVp-p 

14. Timing Accuracy, Rising Time, Falling Time 

4Vo---~---f;-----~1;8~-------o12V 
17 

16 

15 

14 
13 IkQ c,..r::-=---i 

200pF .... -------f 12 t-------WIr----1 

tTLH = tTHL IOns 

j=250kHz 

50% Duty 

R2 L6k!l 

R\ 6.8kQ 

II 

10 

0.4",-----, 
0.2V 

OV 

EtIA= l.~~~ns xIOO% 

5V 
VUI 

J: lSpF 

Ells= l.~~~ns XIOO% 

v .• 

V~.J 

PintO 

~~I-~---lL..f-_--'_,.::.:.··'===1~~t-=-'=p __ ,-__ -__ -....J-·IL 

Vut 

PintO 

t"I-I,.2 
PS=I/2' ---XIOO% 

1,.I+t,.2 

n.SV 

ET2= -"- XIOO% 
200ns 
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15. Output Voltage H (Pin 10) 

.vo---1----r~----1188~------_o12V 
17 

16 

i5 
I. 
13 

12 

11 

HA16631P,HA16631MP 

16. Output Voltage L (Pin 10) 

.v IS 12V 

17 

16 

15 

14 

13 

12 jsmA 
11 

e.. __ ~IOj-I-,--<> v •• , 10 V."I 

, 400,u A 

1.6k!2 

" .. kQ 

17. Input Resistance 

18 

17 
Other Pins Open 

16 -I 

15 

1.1----.T 
13 

O.sv 

12 

11 

III 
R= 1~:A) (kQ) 

.CIRCUIT EXAMPLE 

1.6kD 

6.'kQ 

Vee! 

JLJL 
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HA16631P, HA16631MP 

~ 
~ 

~ 

1 
j 

TIMING ACCURACY VS. 
AMBIENT TEMPERATURE 

10 20 30 40 50 

Ambient Temperature Ta IC) 

Vee. R I 
Vcc2R -
f=125kHz 
Vin=O.4Vp_p 

60 70 80 

COMMON-MODE INPUT VOLTAGE 
VS. AMBIENT TEMPERATURE 

1. 8 

1.6 

1.4 

1.2 

1.0 

0.8 

0.6 
o 10 20 30 40 50 

Ambient Temperature Ta rel 

SUPPLY CURRENT VS. 
AMBIENT TEMPERATURE (1) 

1.05 

1.00 

0.95 

10 20 30 40 50 

Ambient Temperature Ta ("0 

Vcco ~ l V 
Ven =12V-

60 70 80 

60 70 80 

:E 

~ 
~ 
.;: 
.~ 
<> 
} 
,g 

COMMON-MODE INPUT VOLTAGE 
VS. AMBIENT TEMPERATURE 

r-- --r---I'--. --
vee.~L _ 
Vee! =12V 

--
10 20 40 50 60 70 80 

Ambient Temperature Ta re) 

VOLTAGE GAIN VS. FREQUENCY 

1.2 

1.0 

0.8 

0.6 

0.4 

0.2 
lOOk 200k 500k 1M 2M 

1.05 

Frequency f (Hz) 

SUPPLY CURRENT VS. 
AMBIENT TEMPERATURE (2) 

-... 

"" "' 

5 M 10M 

VcctR r---V{"oR 

e 1.00 

~ :----- .............. 
-...... 

0.95 

10 20 30 40 50 60 70 80 

Ambient Temperature Ta rel 
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1.05 

0.9 5 

VOLTAGE GAIN VS. 
AMBIENT TEMPERATURE 

r--- -

VCCIR 

VcczR 

- -

I--- 1.05 

~ 
:; 

I 1.00 

.~ .... 

0.95 

10 20 30 40 50 60 10 80 

Ambient Temperature Ta fe) 

• HITACHI 

HA16631P. HA16631MP 

nMING ACCURACY VS. 
AMBIENT TEMPERATURE 

VCCIR I 
1-'---t---+----JI-'---t--+---+~~c::skHz -

Vin=O.4Vp_p 

10 20 30 40 50 60 10 80 

Ambient Temperature Ta(t) 

201 



HA16632AP eVFO IC for Flexible Disk Drive 

The HA16632AP is a monolithic VFO IC for floppy disk 
interface. It is designed to accept the read out data from 
floppy disk drive, which includes jitter caused by the wow 
and flutter of the disk revolution. or peak shift by the mag­
netic effect on the disk. And it generates "Window" signals 
which are necessary to separate data pulse from clock pulse . 

• FEATURES 
• Applicable to both the.8 inch disk and the 5.25 inch disk 

by changing the voltage level "high" or "low" on the 
control pin. 

• Applicable to both the single density record format and 
the double density record format by changing the voltage 
level "high" or "low" on the control pin. 

• Applicable to verious floppy disk controllers such as 
FD1791, "PD765 by changing the voltage level "high" or 
"Iow" on the control pin. 

• Gate units in the IC chip are constructed by Low power 
schottky TTL circuits. 

• MAXIMUM' RATINGS (Ta= 25'C) 

Item Symbol Rating Unit 

Power Supply Voltage 1 Vee 7 V 

Power Supply Voltage 2 VLNR 7 V 

Power Dissipation P r 750 mW 

Operating Temperature Range Ta-op o to +60 'c 

~torage Temperature Range T.18 -55 to +125 'C 

• ELECTRICAL CHARACTERISTICS (Ta=25'C) 

Item Symbol Test Conditions 

Operating Power Supply Voltage VCC<OPI 

Quiescent Current 1 lee Vee~5.25V 

Quiescent Current 2 hNR Ve~~5.25V 

Input High Current 1 IIHI Vcc~5.25V, VIH~2.7V 

Input High Current 2 11Hz Vcc -5.25V, V'H-5.25V, -IRS-3.0Y 

Input High Current 3 IIH3 Vcc~5.25V, V'H-5.25V 

Input Low Current 1 IlL I Vcc -5.25V, VIL~0.4V 

Input Low Current 2 IlL! Vcc~5.25V. VIL~0.4V, -IRS-3.0Y 

Input Low Current 3 In3 Vcc~5.25V, VIL~0.4V 

Input Bias Current h. VLNR~5.25V, V, .• ~2.4V 

Output High Voltage 1 VOH1 Vee~4. 75V, IOH--280I'A 

Output High Voltage 2 V(JI(.2 Vec -4.75V, 10H- -4001'A 

Output High Voltage 3 VOH3 Vee -4.75V, 10H- -1001'A 

;\iutel 1. When settinf{ the last output tap "ate "High" 

202 • HITACHI 

min 

4.75 

-

-

-

-

-

-0.4 

-1.8 

-4.0 

-

2.7 

2.7 

3.4 

(OP-28) 

typ max Unit Application Note Terminal 

5.00 5.25 V Vee. VLNR 

80 105 rnA Vee 

28 37 rnA VLNR 

20 HAW DATA 
- I'A -VFO SYNC 

-MFM 

- 50 I'A 
-8INCHI 
-'FSHA 

- 260 I'A -IRS 

HAW DATA 
- - rnA -VFO SYNC 

-MFM 

- - rnA 
-8INCHI 
-FSHA 

- - rnA -IRS 

- 20 I'A VIN 

- - V 
+WIND 

1 -RD DATA 

- - V -PDL, -PDH 1 

4.0 - V +PUL 1 

(to be continued) 



HA16632AP 

• ELECTRICAL CHARACTERISTICS (Continued) (Ta= 25°C) 

Item Symbol Test Conditions min typ max Unit Application Note Terminal 

Output Low Voltage I VOLI Vcc~4.75V. 10,~lmA - 0.45 V 
+WIND 

2 -
-RD DATA 

Output Low Voltage 2 VOLl V("(·~4.75V. lo,~lmA - - 0.45 V -PDL 2 

Output Low Voltage 3 VOLl Vcc~4.75V. lo,~IOO}'A - - 0.6 V +PUL 2 

Output Low Voltage 4 Vou Vcc~4.75V. 10 , ~ 100},A - - 0.6 V +PUH 2 

Output High Voltage 4 VOH. Vcc~4.75V. IOH~-4mA 3.15 3.65 - V +PUH I 

Output Low Voltage 5 VOL~ Vcc~4.75V. IOL~4mA - - 0.55 V -PDH 2 

Output Short-circuit Current 1 los I 
Vcc~5.25V. 

-70 - -14 rnA 
+WIND 

3 
+WIND. -RD DATA~GND -RD DATA 

Output Short-circuit Current 2 los2 Vcc~5.25V. -PDL. -PDH~GND ~IOO - -20 rnA 
-PDL 

3 -PDH 

Output Short-circuit Current 3 los3 Vcc~5.25V. +PUL. +PUH~GND -100 - -20 rnA 
+PUL 

3 
+PUH 

veo Oscillation Frequency jvco 
VLNR~5V. Cex~9lpF - 4.0 - MHz -8INCHII 
V'N~2.4V. -IRS~GND 

Maximum veo 
Imax 

V'NR~5V. Cex~30pF 
10 - MHz -8INCHI 

Oscillation Frequency V'N~4.0V. -IRS~GND 
-

MI Output Pulse Width I tWI 
Vcc~5V. C,~50pF - 500 - +WIND 8 VR I ~15kO. -IRS~GND 

ns 

MI Output Pulse Width 2 tWI 
Vcc~5V. C,~62pF - 1000 - ns +WIND s VR I ~30kO. -IRS~GND 

M2 Output Pulse Width I tW2 8 
Vcc~5V. C2~240pF - 2.50 - -RD DATA 
VR 2~25kO. -IRS~GND 

ps 

M2 Output Pulse Width 2 lwz-5 
Vcc~5V. C2~500pF - 5.0 - -RD DATA 
VR 2 ~25kO. -IRS~GND 

ps 

M4 Output Pulse Width I tW4 8 
Vcc~5V. C.~34000pF - 0.50 - ms TPI 
VR 4 ~47kO. -IRS~GND 

M4 Output Pulse Width 2 tW4 5 
Vcc -5V. C.~68000pF - 1.0 - TPI 
VR 4 -47kO. -IRS~GND 

ms 

M5 Output Pulse Width tws 
Vcc~5V. Cs-12pF - 200 - -RD DATA 
VR 5~15kO. -IRS~3.0V 

ns 

~ott's) I. Wht'n st'ttinl( the last output lap gale "High" 
2. When st"ttinK thl:' last output tap f(ate .. 1.0\\'" 

3. When settinJ( the last output tap !(att' .. Hi!(h" 
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• BLOCK DIAGRAM 

-RAW 
DATA 

-8INCHI 

MFM 

M2R 

M2C 

MIC MIR 

I 
II--_...J 

Vee -PDL-PDH +PUL-PUH 

----{)----

L ~_S~'~t~;~ ~':"----

M4R M4C -FSHA GND 

.PIN ARRANGEMENT _ 

+WIND 28 -RINCHI 

-RD DATA 27 rLH 

M5C 26 V .. 

M5R 25 CuI 

-VFOSYNC "- 24 C .. 2 

-FSHA 23 Gf .... R 

M4R 22 PUH 

M4C <: 21 PUL 

GND 20 PDL 

10 M2R I' PDH 

11 M2C IS -IRS 

12 -MFM 17 MIC 

13 -RAWDATA 166 M1R 

14 -TP1 15 Vee 

lll-lh ; lS~{)76 

Q" Q, : 2SC641 ® 
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• PIN EXPLANATION 

Item Pin Name Signal Remarks 

Vee Power Supply for every block excepl YCO block 

GND 
Pin for Power Supply 

GND for every block excepl YCO bloc·k 

VLNR Power Supply for YCO block 

GLNR GND for VCO block 

-RAW DATA 
Raw read data signal from flexible disk drive. including 1CQf 
signal components of clock signal and data signal. Clock Data 

Signal Signal 

Input signal which shows detection of SYNC Byte(periodic signal). 

-VFO SYNC 
When-FSHA="Low", this signal switches gain to lead-in loop. 

-VFO SYNC-"Low''-+ SYNC Byte detected 

-VFO SYNC-"High''-+ SYNC Byte undetected 

Mode select pin for MFM or FM 

Pin for Input Signal 
-MFM -MFM-"Low"- MFM mode(double density) 

-MFM-"High''-+ FM mode(single density) 

1. Select pin for 8 inchi FDDor 5inchi FDD (-IRS-"High") 

-8INCHI-"Low"-8inchi FDD 

-8 INCHI/( -VCO) -8 INCHI-"High"-5 inchi FDD 

2. VCO oscillation output monitor pin(-IRS-"Low") 

Select pin· for the kinds of Flexible Disk Contraller{ FDC) 

-FSHA -FSHA-"Low"-FD1791, MB8876, 8877 

- FSHA -"High"-I'PD765AC 
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• PIN EXPLANATION (Continued) 

Item Pin Name Signal Remarks 

Pin for testing IC's 

Pin for Input Signal -IRS at using the packaged IC - -IRS - "High" 

at testing IC - -IRS-"Low" 

Input Pin VIN Control voltage input pin for VCO 

I. Window signal output pin to distinguish data signal from 

signal which are included in - RAW DATA signal. 
+WIND-"High"-for distinguishing clock signal 

+ WIND/( + MIQ) + WIND - "Low" - for distinguishing data signal 
( -IRS-"High") 

2. Monostable Multivibrator Output Pulse Monitor pin for 

M I (-IRS-"Low") 

I. Adjusted Read data output signal pin (-IRS -"High") 
Pin for Output Signal -RD DATA/( +M2Q) 

2. Monostable Multivibrator Output Pulse Monitor pin for 

M2(-IRS-"Low") 

-PDL Output signal for charge pump down at Low Gain 

-PDH Output signal for charge pump down at High Gain 

+PUL Output signa I for charge pump up at Low Gain 

+PUH Output signal for charge pump up at High Gain 

TPI Ie test monitor pin 

• PIN EXPLANATION 

Item Pin Name Signal Remarks 

Resistor Capacitor MIR Ready access pin to capacitor and resistor M 1 

MIC Ready access pin to capacitor for monostable multi\'ibrator M 1 

Ready Access Pin M2R Ready access pin to capacitor and resistor M 2 

M2C Ready access pin to capacitor for monostable multidbrator M 2 

M4R Ready access pin to capacitor and resistor M 4 

M4C Ready access pin to capacitor for monostable multh'ibrator M 4 

M5R Ready' access pin to capacitor and resistor M 5 

M5C Ready access pin to capacitor for monostable multi vibrator M 5 

CEX I Ready access pi n to capac i t~r for veo 

CEX2 Ready access pin to capacitor for veo 

206 • HITACHI 



.TIME CHART 

eCase 1 (8inchi, MFM, LOW Gain) 

-RAW DATA 

(Input) 

-RD DATA 

(Output) 

+WIND 

(Output) 

eCase 2 (8 inchi, MFM, High Gain)······· .. SYNC gig. 

-RAW DATA 

-RD DATA 

+WIND 

eCase 3 (8inchi, FM, LOW Gain) 

-RAW DATA 

-RD DATA 

+WI~D I 

W2": w-
I", I", 

eHITACHI 
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HA16636P .Ground Fault Interrupter 

The HA16636P is a monolithic circuit designed for ground 
fault protection. It's applied for amplifier section of ground 
fault interrupter, and consists of differential amplifier and 
mono-stable multivibrator . 

• FEATURES 

• Minimum external parts. 
• Wide temperature range .......... _20°C - +85°C 
• High packing density for SIP-8 package. 
• Output pulse from mono-stable multivibrator 

................. tow = 55ms typ, C = O.68pF 
• Temperature compensated for sensitivity of leakage 

current. 
• High surge voltage and wide noise compensated . 

• ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Item Symbol Rating Unit 

Supply Current Icc 10 rnA 

Excess Supply Current Iz 150 rnA 

Power Dissipation PT 100 mW 

Operating Temperature Range To" -20 to +85 °C 

Storage Temperature Range T41B -55 to +125 ·c 

Note 

II 

l.us 40,118 

2. Tempt'ralure ranJ(e ... Topr 

• BLOCK DIAGRAM AND APPLICATION CIRCUIT 

Lo.d 

Note 

1 

2 

:--lC: No Connect 
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• PIN ARRANGEMENT 

Rill! 
47k 

(Top View) 

Diode 
Bridge 



-Outline of the Function 

1. Both input ~erminal "Vcc2" (6) and "Vin" (7) of a 
differential amplifier connected the secondary coil of the 
Zero-phase Current Transformer (ZCT) that detect a 
leakage current. And further, "Vc;c1" (1)and "Vcc2" 
(6)connected to each other inner this IC. 
So, if the appointed current are supplied, the terminal 
voltage of "Vcc1" (1) could fix the constant voltage by 
the zener diode. 

2. Sensitivity of a leakage detection can adjusted by the ex· 
ternal variable resistance (R 1 02) that connected to the 

_Operating Time Chart 
• I . ., 

HA16636P 

terminal "VR". (5) 
3. The signal that amplified by the differential amplifier 

integrated by the capacitor (Rl02) that connected to the 
terminal "C". (4) 
If the terminal voltage of "C" (4) amounted to the 
threshold voltage of the mono-stable multivibrator, a 
output pulse would generate with the capacitor C102 and 
the internal resistance and so, this pulse drive S CR that 
connected to the output terminal. (3) 

No Leak I Leak 

Input Voltage frum ZeT _____ :!fi --~ --Il V"u 

I! : V! ! V B",k" C" Off 

CO" j I 0 

_____ Ch_._,g_'"' 0 -""'--""I"'~"---V 'cC!.. 

e-Terminal Voltage ______ 

______ ....1._'-__ -1.--11. ,.,:0",,, Pol" ~;~,'. ____ _ 

Output Voltage 

.ELECTRICAL CHARACTERISTICS (Ta~25'C) 

Item Symbol Test Conditions min typ max Unit 

Operating Supply Current Range Icc 1.3 10 rnA 

Refference Voltage Vf1.f:r lcc=1.3mA, Vc=2V, VfJH=O.8V 5.6 6.3 6.8 v 

ISIIL'H.Cf; L 245 400 
Output Source Current 

I s ut'/(Cl':2 290 500 

0.1 0.2 v 
Output Voltage VO /. 2 0.05 0.2 V 

h .. ~ 1.3mA, :I/o-Load 3.5 V 

Output Pulse Width ttll': 30 55 100 ms 

V .. Ta 1 Ta~-20'C, 1,,~3mA' -12 12 % 

Temperature Characteristic V .. Ta2 Ta~70'C, h .. ~3mA· -12 12 % 

V .. Ta3 Ta~85·C. lco~3mA' -18 18 % 

• MEASURING CIRCUIT 
_ Exter nal Parts Constant r-------- ------, 

Rl0l = 250n ± 1% (Carbon Film Resistor) 
Ven V("n 

r,. Output I 
I 
I 
I 
I 
I 

R102 = Adjusted Resistance ±5% (Carbon Film Resis­
tor) 

5UUz <-;-t-+-'t':~,..L-~I:::·'"...;\·!., _J,c~C::::~!jV 
Sinusoidal RIOl 

Wave 

R!Ol 

I I L ______________ ~ 

Rl03 = 510n ±1% (Carbon Film Resistor) 
Cl0l ~ 0.47,.F ± 1% (Tantalum Electrolytic Capacitor) 
C102 = 0.6S,.F ± 1% (Tantalum Electrolytic Capacitor) 

- Temperature Coefficient 

VinITa) - Vin(25·C) 

Vin(25°C) 

(Ta = -20·C, 70·C, S5"C) 

eHITACHI 
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SENSITIVITY VOLTAGE CHARACTERISTICS 

40 

§ 20 
c 
o 
.~ 

} . 
o 
~ -20 

E 

~ -40 

80 

~ 
.! 60 

ofl 

i . 40 

;e 

J 
20 

0.1 0 

0.0 5 

\ 
........, 

i'- Ta=-20·C 

/'" 
--r~,C 

1/ 
10 

Sensitivity Voltage (mVRMs) 
(at 25'C) 

12 

Tow-Ta CHARACTERISTICS 

1-+---j---I--+---j--lcc=I,3mA -

CI02=O.68.uF 
(·Tantalum 

I-t--+--i--t--+-Electorolytic 
Catacitor)1 

20 20 40 60 80 100 

T. ('C) 

OUTPUT CHARACTERISTICS 

/ 

V 
~ 

/ lcc=1.3mA 

Ta=2S"C 

/ 
/ 

0 

I.,~t (rnA) 

TEMPERATURE REGULATION OF 
SENSITIVITY VOLTAGE CHARACTERISTICS 

;;: 
~ 

, 
..; 

0 

51' 

1"'-.. 

"-., 
0 

5 

0 

20 20 

--......., , 
40 

T. ('C) 

60 

k=8.5m~_ 
(at 25'C) 

'\ 

80 100 

OUTPUT CHARACTERISTICS 

800 

600 f--1l=-20'C 

400 

200 

25 

~ Icc=1.3mA 

5 

~ 
o 

o 

VON (V) 
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HA16640NT • Write/Mechanism Controller for Floppy Disk Drive 

This IC can provide WRITE + MECHANISM CONTROL 
function in one chip for FLOPPY DISK DRIVE 

• FEATURES 

• WRITE Circuit includes COMMON, WRITE, ERASE 
drivers, and has capability of application for many kind of 
FDDs. 

• WR ITE Circuit also includes tripple power supply moni­
tor circuits, so can protect the Disk from abnormal writ­
ing or erasing at ON, OFF of supply voltage. 

• The delay time between write gate and erase gate timing is 
generated by internal MONO MULTI Circuit, so this IC is 
able to apply for many kind of FDDs and HEAD com­
ponents. 

• The function of MECHANISM CONTROL circuit 
conforms to the standard FDD's interface. 

• MECHANISM CONTROL Circuit has a power save func­
tion, and at the stand-by mode in operation, power save 
circuit protects the equipment from internal temperature 
increasing by inhibiting the load current in external com­
ponents, and also reduces the power dissipation in IC 
chip. 

• The output interface has capability of large drive current, 
and internal logic circuit has low power consumption by 
means of Bi-CMOS technology. Especially, in the output 
interface circuit, it is not necessary to have any external 
TTL ICs because of including line drivers into IC chip. 

• With this device, it is able to design the print circuit board 
without TTL ICs, and to reduce many external com­
ponents, also to shrink an area of print circuit board. 

• Signal processing and control circuit in FDD are able to 
be constructed with only two ICs and some external dis­
crete devices by connecting with FDD READ IC, 
HA16631 PIMP. 

• PIN ARRANGEMENT 

SIDE I SELECT 
,VDD2 

COMMON 0 
COMMON I 

WRITE CURRENT 
WRITE. 
WRITE b 

ERASE 
GND 

INDEX 
REAiiY 

TRACK 00 
WRITE PROTECT 

READ DATA 
HV 
W 

M ON 
HV TIME 

WRITE DATA 
I READ DATA 

DRIVE SELECT 

(Top View) 

HEAD LOAD 
DIRECTION 
STEP 
STAND BY 
1NiiSE 
WRITE GATE 
ERASE ON DELAY 
ERASE OFF DELAY 
WP 
!if 
INDEX INTERVAL 
INDEX PULSE WIDTH 
DISK IN 
MOTOR ON 

(DP-42S) 

.BLOCK DIAGRAM 
,-----------------------------, 

~~~cT~O:==E{]~~~~ff~~~~~~~~~~~ 

~«O~====~==~~~~~~~~~~~~ NF"CP 
1)15K 1:\1 

[)15K 1:-> ~~!}-----~LO:LA~T"CH!!....j-..... ~~-el:...J-~ : 
L ______________________________ oJ 

In the WRITE CIRCUIT, power supply monitor circuits 
are includ'ed to watch the hne voltage' of 5V and 12V. 
When the line voltage goes down to abnormal value, the 
COMMON, WRITE, ERASE drivers are all inhibited 
rapidly. 
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• ABSOLUTE MAXIMUM RATINGS (Ta = 25DC) 

Item Symbol Ratings Unit Applicable Terminal 

Supply Voltage VOO7 -0.3, +7.0 V VOO7 
Supply Voltage VOO2 -0.3, +14.0 V VOO2 
Interface Input Voltage VIN7 -0.3 to VOO7 V Note 1 

Interface Input Voltage V,N2 -0.3 to VOO2 V Note 2 

Interface Output Current IOL7 50 mA Note 3 

IU Terminal Output Current IOL2 20 mA IU 

HV Terminal Output Current 'OL3 15 mA HV 

MON Terminal Output Current IOL4 5 mA MON 

H L Terminal Output Current 'OH5 10 mA HL 

STEP Terminal Output Current 'OH6 5 mA </>1 </>2 </>3 </>4 
COMMON Drive Current (WRITE MODE) IOew 100 mA COMMON 0, 1 

COMMON Drive Current (READ MODE) IOCR 5 mA COMMON 0, 1 

WRITE Drive Current IOWW 10 mA WRITEa,b 

ERASE Drive Current 'OEW 85 mA ERASE 

Input Current on the WR ITE Current Set Terminal 'WC 2.5 mA WRITE CURRENT 

Power Dissipation Po 850 mW (0 to 50·C) 

Operating Temperature Range TOp o to +70 ·C 

Storage Temperature Range Tstg -55 to +125 DC 

Notes 1. Applicable TermmaI. SIDE SELECT, WRITE DATA, "STEP; DIRECTION, IN"'USE; MOTOR ON, HEAD LOAD, 
. STAND BY, WRITE GATE, DRIVE SELECT, I READ DATA 

2. Applicable Terminal: TOO, DISK IN, 'WP", IX and also Terminals from MM circuit connecting with the external C,R 
time constant. 

3. Except for ro, JIv, !JUN, HL, </>1 </>2 </>3 </>4 • 

•. ELECTRICAL CHARACTERISTICS (Ta = 25"C) 

Circuit Block Item Symbol Test Condition min typ max Unit 

Supply Voltage 
Supply Voltage Range VDDl 4.5 5.0 5.5 V 
Supply Voltage Range VDD2 10.8 12.0 13.2 V 
Output Voltage at 

Vocw 
VDD2= 12V - 10.7 - V 

Selected WRITE Mode locw=-100mA 
Output Voltage at 

Vocwu 
VDD2= 12V - - 0.7 V 

Unselected WRITE Mode Unselected 
COMMON 

Output Voltage at VDD2= 12V Driver 
Selected READ Mode VOCR ICOR= -SmA - 4.7 - V 

Output Voltage at 
VOCRU 

VDD2= 12V - - 0.7 V Unselected READ Mode Unselected 
Output Current Range ICOM - - 100 mA 
Input Current Range on the 

Iwc 0 - 2.S mA 
.~ WRITE Current Set Terminal 

a WRITE Driver output 

'" 
WRITE Current Accuracy loww voltage = 10V 3.6 4.0 4.4 mA 

~ Iwc= ImA 

WRITE WRITE Current Temperature Iwc- 1mA 
%fC ~ Coefficient TClow To = 0 to 70DC 

- ±O.OS -
Driver 

VDDl = SV, 
WRITE Current Symmetry /:Jow VDD2 = 12V -1 - +1 % 

lowo-Iowb 
VDDl = SV, 

Output Leak Current hKW VDD2 = 12V - - 100 "A 
Vow = 20V 

Output Low 
VOLER 

VDDl =4.SV - - 0.6 V ERASE Voltage 10E= SOmA 
Driver Output Leak Current ILKER VDDl = S.SV - - 200 "A VOER= 20V 
Lower Line 12V Detection Voltage VPRV12 - S.1 - V 
Voltage SV Detection Voltage VPRV5 - 3.8 - V 
Protector 

(to be continued) 

212 ~HITACHI 



HA16640NT 

Circuit Block Item Test Condition Symbol min typ max Unit 

Signal High Level Input Voltage VDD1 = S.OV VJH] 2.4 - - V 
Interface Low Level Input 

VDD1 = S.OV VILI 0.8 V (Note 1) Voltage - -

Signal 
High Level Input Current VDDI = S.SV 

IHI 10 ,.A 
VlH= S.SV 

- -
Interface 

. (Note I) Low Level Input Current VDDI = S.SV 
IlLl -10 - - ,.A 

VIL = OV 
High Level Jnpu t Voltage VDDI = S.OV VIHS 3.3 - - V 

Sensor 
Low Level Input Voltage· VDDI = S.OV VlLS - - 1.7 V 

Interface High Level Input Current VDDI = S.SV 
IlHS - - 10 ,.A 

VlH = S.SV 
(Note 2) 

VDDI = S.SV Low Level Input Current 
VIL =OV IlLS -10 - - ,.A 

Higher Threshold Voltage VDDl=SV VTH+IX - 3.S - V 
Index Lower Threshold Voltage VDDI = S" ~H-LX - 2.0 - V 
Input Hysterisis VDD1=SV VHYS - 1.5 - V 
Interface VDDI =4.SV Input Current 

VlH = 2.6V IrHIX -SO - SO ,.A 

Signal Low Level Output VDDI =4.SV 
VOLl - - 0.4 V 

Output Voltage IOL=4SmA 
Interface High Level VDDI = S.SV 

10HI - - 2S0 ,.A Output Current VOH = S.SV 

IU Output Low Level Output VDDI =4.SV 
VOLIU - - O.S V oS Voltage 10L = 10mA 

u High Level VDD1 = S.SV a Output Current VOH= S.SV 'IOHIU - - 100 ,.A 

] Low Level Output VDDI = 4.SV 
VOLHV - - O.S V c:: - Voltage 10L = ISmA 0 HVOutput u High Level VDD1 = S.SV 

.~ Output Current VOH= 13.2V 10HHV - - 100 ,.A 

.. Low Level Output VDDI =4.SV 
VOLMN 0.4 V ..c: - -u Voltage 10L= SmA " MON Output :::i! High Level VDDI = S.SV 

Output Current VOH= S.SV 10HMN - - SO ,.A 

High Level VDDl=SV 
VOHHL 3.6 - - V 

HLOutput Output Voltage 10H= -IOmA 
Low Level Output VDDI = S.SV 

10LHL -20 - - ,.A 
Current VOL = OV 
High Level VDDl=SY 

VOHSTP 3.6 - - V 
STEP Output Voltage 10H= -SmA 
Output Low Level Output VDDl = S.SV 

10LSTP -20 ,.A 
Current VOL=OV 

- -

ERASE ON DELAY Cex - 0.033,.F 
tEN 0.44 0.S2 0.60 ms ERASE Rex = 33kn 

Timer Cex - 0.069,.F 
ERASE OFF DELAY 

Rex = 33kn tEF 0.91 1.07 1.23 ms 

INDEX, Index Output Pulse Cex = 0.033,.F 
tIXW 2.61 3.08 3.SS ms 

Width Rex = 220kn READY 
Index Detection Cex = O.22,.F Circuit Period Rex = 390kn tixi 31.1 36.6 42.1 ms 

12V Hold Hold Period Cex - 2.3,.F 
tHY 47.1 SS.S 63.9 ms 

Timer at 12V Rex = S6kn 
VDDI = S.SV, 

Supply Current I VDD2= 13.2V IDDI - - 6S mA 
Dissipation No Load 
Current VDDI = S.SV, 

Supply Current 2 VDD2= 13.2V IDD2 - - 10 mA 
No Load 
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• Pin Description 

Symbol Name Description 

COMO Common Output terminal of Common Driver (SIDE 0). During the Head Select signal is selecting SIDE 0, a 
Driver 0 common voltage appears on this terminal. The voltage value at WRITE Mode and that READ Mode 

are shown in the Electrical Characteristics. This terminal supplies a current which equals to write 
current + erase current. When the SIDE 0 is unselected, a common voltage doesn't appear, and this 
terminal is pulled down to ground by a internal resistor with high resistance. 

COMl Common Output terminal of Common Driver. (SIDE 1). 
Driver 1 The function is as same as that of SIDE O. 

SIDE Side Input terminal for Head Select signal. 
SELECT Select This signal selects the SIDE 0 or SIDE 1 of the common driver. 

WRITE Write Driver Output terminal of Write Driver. 
a, b a, b The current multiplied by 4 with the determined current at the WRITE CURRENT terminal is sinked. 

WRITE a and WRITE b turn on alternately according to the Write Data "1" or "0". 

ERASE Erase Driver Output terminal of Erase Driver. 
The drive transistor turns on during the period of Erase Gate signal keeping low, and the Erase Gate 
timing is generated by write Gate signal in IC circuit. 
This terminal has open collector NPN transistor, and erase current must be determined by an external 
resistor. 

WRITE· Write The terminal to determine the Write Current. 
CURRENT Current The Write current is determined with connecting an external resistor to +5V supply. 

The Write Current on the WRITE a, b terminals is multiplied by 4 with the current on the WRITE 
CURRENT terminal, as follow equation. 

IOWW = 3.38 x 4 (mA) 
Rex 

where, IOWW: WRITE CURRENT on the WRITE a, b terminals. 
Rex: External pull up resistor on the WRITE CURRENT terminal, and use the value in kn 

unit. 

WRITE Write Data Write Data input terminal .. 
DATA Input The signal is devided through the F IF circuit in IC, and drives the Write Driver. 

WRITE Write Gate Input terminal for Write Gate signal. 
GATE The write gate is enable at input Low, and allows data writing. 

Erase Gate signal is generated with the determined delay from the negative and positive edge of Write 
Gate signal, and drives an erase driver. 

WP Write Input terminal for the detected write protect signal from the Disk. 
Protect Common, Write, Erase drivers are all inhibited at input low, and WRITE PROTECT driver turns ON. 
Input 

ERASE ON Erase ON Terminal for connecting the external time contact Cex, Rex of internal Mono Multi circuit to deter-
DELAY Timer mine the delay time between the both negative edge of write Gate and Erase Gate signal. 

It is necessary to determine the delay time for the fittest value according to the kind of FDD and 
HEAD component. 

ERASE OFF Erase OFF As same as above, but the delay time is determined between the both positive edge of Write Gate signal 
DELAY Timer and Erase Gate signal. 

STEP Step Signal Terminal for step pulse input to drive the stepping motor to seek tracks. 
Input With each one step pulse input, the driver outputs 14>. ,4>,,4>,,4>. change sequentialy. 

D1REC- Direction Input terminal for Direction signal to determine the direction of stepping motor revolution. 
TlON Input Output drivers change with the direction of 4>. -+ 4>, -+ 4>, -+ 4>. at the input low, and 4>. -+ 4>. -+ 4>, -+ 

4>, -+ 4>. at the iaput High. 

4>.,4>,,4>, 4 Phase Output terminals to drive the stepping motor coil. With each step pulse input, outputs change with 
4>. Stepper the direction determined by Direction signal. 

Drive Output driver has emitter follower construction, but the driver cannot drive the stepping motor coil 
Output directly. 

It is necessary to have external driver devices such as discrete transistors. 

HV Voltage 
Change 

Timer output terminal to drive an external transistors which switches supply voltage 12V to 5V each 
otherlfor stepping motor coil. 

Timer With each step pulse input or each head load execution, the output turns ON during the determined 
period. 
It is enable to switch supply voltage 12V to 5V alternately and to supply 12V for the stepping motor 
coil during the period of Low level on this terminal. 

HVTlME HVTimer Terminal for connecting the external time constant of internal Mono Multi circuit to determine the 
period of keeping the HV output Low level. 

WRITE Wriie Pro- When the input level ofWP turns Low and the drive select is executed, this output turns ON. 
PROTECT tect Output 

(to be contmued) 
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Symbol Name Description 

TOO Track 00 Input terminal for 00 track detection. 
Input High level input makes the 00 track detection. 

TRACK 00 Track 00 Output terminal for 00 track detection. 
Output When the input level of TOO is High, and the both output <1>., <1>. are High, this output turns ON. 

IX Index Input Input terminal for the detected Index hole signal from the DISK. 
Input Low shows the hole detection. 

INDEX Index Output for the Index pulse. 
Output With each input of the detected Index pulse at the IX terminal, the width formed pulse appears on this 

terminal as a Index pulse. 

INDEX Index Pulse Terminal for connecting the external time constant of the internal Mono Multi circuit to determine the 
PULSE Width Set output pulse width on INDEX. 
WIDTH It is enable to adjust the pulse width independently to the diameter of the DISK hole. 
READY Ready Output of the Ready signal. 

Output When the disk revolution gets to the normal, after counting three index pulses, the output on this 
terminal turns ON, and shows FDD has gone into READY state. 
If the revolution goes down under the normal value, the output turns OFF rapidly and shows NOT 
READY state. 
And also the output shows High level continuously when Drive unit is not selected. 

INDEX Index Terminal for connecting the external time constant of the internal Mono Multi circuit to determine 
INTERVAL Interval the reference index period corresponding to the standard revolution number of the DISK. 

In case of the FDD equipment having another revolution number, it is easier to adjust reference period 
by changing the time constant. 

DRIVE Drive Input terminal for Drive select signal. 
SELECT Select Input low makes the selected operation, and Write function, output interfa~e, m output are all enable. 

Input 

STAND BY Stand by Input terminal for Power Save Signal to reduce the power consumption in FDD equipment and LSI. 
Input Input high inhibits all output terminals in Write and Mechanism control circuit except common driver, 

so power consumption in external circuit is reduced and this LSI makes itself into sleep mode. 
At the same time, common driver turns the READ mode. 

HEAD Head Load Input terminal for Head Load signal. 
LOAD When READY is low and operation is under the not stand-by mode, head load is enable at the input 

low. 

HL Head Load Terminal for Head Load output. 
Output Circuit has a emitter follower construction. 

But this terminal cannot drive the coil of head load solenoid directly. 
It is necessary to have an external driving transistor. 

IN USE In Use Input terminal for IN USE signal. 
Input When the DISK is chJ!!ged and the DRIVE equipment is selected, and also the operation is under the 

not stand-by mode, IV output is enable with the input low. 

IV In Use In Use Output. 
Output Circuit has a open collector NPN transistor, and can drive LED directly. 

I READ Read Data Input terminal for Read Data from READ circuit such as HA16631P/MP. When both DRIVE SELECT 
DATA Input and STAND BY are Low, inverted read data pulses appear on the READ DATA terminal. 

READ Read Data Output terminal for Read Data. 
DATA Output Circuit has an open collector driver, and negative data pulses appear on this terminal. 

DISK IN Disk in Input terminal for Disk charge detection signal. 
Input Input High shows the ffiarged state. When lhe charged Disk is detected, MON output turns ON and the 

motor starts, and also IV output turns ON too. 
This function does not depend on the input level of MOTOR ON and IN USE. When the Disk revolu-
tion gets to normal state, after counting eight Index pulses, both MON and IU outputs turns OFF, so 
the motor stops and IN USE LED tU!"ill OFF. ___ 
After this operation, both MON and IV outpulL depend on the input level of MOTOR ON and IN USE. 
If the Disk is discharged, the motor stops and IV output is inhibited rapidly. 

MOTOR ON Motor On Input terminal for the motor ON, OFF, control signal. MON is enable at the input Low. 
Under the condition of the charged Disk and not-stand by, MON output turns ON with the MOTOR ON 
input Low. 

MON Motor On Output terminal for the motor ON, OFF, control signal. 
Output Circuit has an open collector NPN driving transistor. 

Output Low makes the motor ON and High makes OFF. 
Also this terminal is able to connect to the motor control IC, such as HA13431 and HA13432/MP. 

VDDI SV Power 
Supply 

SV Power Supply. 

VDD2 12V Power 
Supply 

12V Power Supply. 

GND Ground System ground 
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• EXAMPLE OF APPLICATION CIRCUIT 

• TIME CHART 

IHEAD OUTPUT I 

SIDE! SELECT 

WRITE GATE 

WRITE DATA 

COMMON 0 

COMMON 
WRITE. 

WRITE b 
ERASE 

I STEP OUTPUT I 
TOO 

DIRECTION 
I I 

STEP 

H 

p2 

,,3 
fl4 

TRACK 00 

IDISK IN STARTING I 

HA16640NT 

GND 

+5V 

IIU OUTPUT I 

+12V 

@Input terminals from FOe 
@Output terminals for FOe 

1NlJSE -----:l 
DRIVE SELECT : '------.,----' 

ID--~----~L_ ______ ~ 

IREAD DATA OUTPUT I 
1 READ DATA 

READ DATA 

IHV OUTPUT I 

HL(OutPut)-=~==~:~~====!==== 
~ 
~~ ~ 

DISK IN----1~lst 2nd 3r.d 7th 8th 
IX ---~ 

__ tlXl ~tlJII u 1 ~ M;=i .~ =i 
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This Ie can provide READ and WRITE functions in one chip 
for Floppy Disk Drive . 

• FEATURES 
• Read Amplifier has a differential voltage gain of 200 typ., 

which is avairable to adjust by gain select terminal. 
• READ Circuit can be applied for the signal amplitude of 

0.5mVpp to 10mVpp which is read out from HEAD 
COl L, so that this IC has superior capability to apply for 
a FDD less than 5 inches. 

• In the read circuit, the peak shift is less than 1% for the 
signal amplitude, 0.5mVpp to 10mVpp, at the Amp 
input. 

• In the WRITE circuit, the COMMON DRIVER, the 
WRITE DRIVER, and the ERASE DRIVER can provide a 
large current capability, so that can be applied to various 
kinds of FDD's. 

• Write current can be established at any value according to 
the external resistor. The write current is independent of 
the supply voltage drift and temperature drift, with the 
built·in stabilizing circuit. 

• This IC provides a function to reduce the write current at 
the inner track on the disk with a external switching 
signal. The reduce ratio of the write current can be 
established at any value with the external resistor. 

• The WRITE GATE signal and the ERASE GATE signal 
can be applied independently each other. 

• A dual·mode supply voltage monitor circuit is built·in, to 
inhibit a miss writing and a miss erasing at the power 
supply timing, ON and OFF, and the abnormal supply 
voltage. 

• READ and WR ITE functions are integrated in one chip, 
resulting in broad reduction of external components. 

HA16642MP 

HA16642NT 

e Read/Write Functions 
for Floppy Disk Drive 

(MP·44) 

(DP.42S) 

• PIN ARRANGEMENT 
eHA16642MP eHA16642NT 

d" 

(Top View) 

RC H 

C B 

IK.A, 
~.c. 

3 OlFF (vi 

DlFF (pi 

[)IfF In 

OIFF In 

o 

(Top View) 
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DlFF Cpl 

DlFF In 

DlFF In 
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HA 16642MP,HA 16642NT 

• BLOK DIAGRAM AND APPLICATION CIRCUIT 

R, 

R. 

Ecoil 

+ 12Y D, Side 0 

: .......... ;.: Integrated Blocks 
RK. R9: To determine a bias current for read mode 

D. 
D. 

c; 

011 

Ol! 

RIO: To determine the increa~se ratio of a write current at the inner track. 
R 11 : To determine a write current at the outer track. 

+5\' 

RD Data Out 

I 
I 
I 
I 

~G'D:l 
o _-@_J 

(Write current at the inner track is a summation of the currents determined by Rill and Hil respectively.) 

.ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Item Symbol Ratings Unit Applicable Terminal 

Supply Voltage Ve('] 7.0 V VC(,1 --
Supply Voltage Vc{':! 16.0 V VCT:! 

Input Voltage V/.\" -0.2 to t 7.0 V AMP IN 

Differential Input Voltage VIXe,JI/"/I o to t 5.0 V AMP IN 

Output Voltage VII'" -0.2 to t 7.0 V RD DATA OUT 

Common Drive Current /l'tJ.\l 150 mA COM O. COM 1 

W rite Drive Current III"/' 15 rnA WT 1. WT 2 

Erase Drive Current hH 120 mA EO 

Power Dissipation Pr 800 mW Vn'l. VCTt. Vt;t: 

Operating Temperature Range T",,, o to t 70 t: 
Storage Temperature Range T~II! ·55 to t 125 l: 
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.ELECTRICAL CHARACTERISTICS (Ta=2S"C) 

Circuit Block Item Symbol Test Condition min typ max Unit 

V(,C; 4.5 5.0 5.5 V 
Supply Voltage Range 

Ven,2 10.5 12.0 13.5 V 

Differential Voltage Gain Al't) r~250kHz. V,,~5mVrms - 200 - V/V 

Input Bias Current 1m - - 15 I,A 
Pre Amp. 

Common Mode Input Voltage Range Vew 2.0 2.7 3.4 V 

Output Harmonic' Distortion THD f~lkHz. Vi .. ~10mVpp - - 5 % 

Peak Detector Peak Shift PS f~250kH,. V,. ~O.5 to IOmVpp - - 2.5 % 

VOH Vee ~4. 75V. IOH~-400~A 2.7 - - V 
Output Voltage 

VOl. Vee ~4. 75V. IOI.~4mA - - 0.4 V 

Rising Time t"l'/.II Vr;r;~5V. V",,~O.4 to 2.7V - 30 - ns 

Read Data Falling Time tTHt. Vee~5V. V"., ~2. 7 to OAV . - 15 - ns 

.. Processor 
t1.H~ f~125kHz 1.3 - 4 

Timing Range #1 J.lS 
f~250kHz 1.3 - 2 

f~125kHz 0.15 - 1.5 
Timing Range #2 t2Ali J.lS 

f~250kHz 0.15 - 0.75 

Output Voltage at selected Write Mode VIITMS VC'C2 ~ 12V. leo .• ~120mA - 11 - V 

Output Voltage at unselected Write Mode VlfC.Wl'S Ven =12V. at unselected - - 0.7 V 
Common 

Output Voltage at selected Read Mode VRC.WS VeC2 ~12V. Ic() .• ~lmA - 2.7 - V Driver 
Output Voltage at unselected Read Mode VRC.\WS VCC2 ~12V. at unselected - - 0.75 V 

Output Current Range /co,w . - - 150 rnA 

Output Low Voltage You: VGG ~5V. [Ot ~100mA - - 0.5 V 

Erase Driver Output Leak Current IOHi-: VOH~12V. V"G~5V - - 100 I,A 

Erase Current Range If:H - - 120 rnA 

W rite Current Accuracy ACllr VGG~5V. VCC2~12V -7 - +7 % 

Write Current-Supply Voltage Sensitivity !?SJII' VGG~5V. VCC2~IO.8 to 13.2V - ±1.5 - %/V 

Write Current-Temperature Coefficient Telll' Vcc ~5V. Vc,,~ l2V, Ta~O to+70t - ±0.05 - %/'C 
Write Driver 

W rite Current Symmetry 61,,'1' Vcc~5V, VCC2~12V.IK'Tl-lm -1 - +1 % 

W rite Current Range [liT VGG~5V. VCC2~12V 1 - 10 rnA 

Leak Current at Off Driver ["hId Vcc~5V, Vc,,~12V. V"T~20V - - 50 I,A 

Supply Voltage Detection Voltage for 5V Supply V,WO,\'! VC'C2~12V 3.5 ·3.9 4.3 V 

Monitor Detection Voltage for 12V Supply V,W'O.\'2 VGG~5V 8.0 9.0 9.8 V 

Logic Input Input High Voltage VIH VGG~5V 2.0. - - V 

Gate Input Low Voltage VII. WG. EG - - 0.8 V 

Schmitt Type Input High Voltage VIHS VGG~5V 2.0 - - V 

Logic Input Gate Input Low Voltage VII.S HS. WD - - 0.5 V 

Read - 25 40 
12V Supply Icc Vc('~13.5V rnA 

Dissipation Write - 16 -

Current Read - 36 60 
5V Supply IcG VGG~5.5V rnA 

Write - 33 -
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• PIN DESCRIPTION 

Symbol Name Description 

AMP IN Pre Amp Input Terminal for differential input of pre amplifier in read circuit. 
through R/W coil is applied. 

A signal voltage picked up 

OD Gain Select Terminal for DC offset compensation of pre amp, and for gain selection. The amp gain 
is available to be changed by connecting a resistor to the compensation capacitor in 
series. 

AMP OUT Pre Amp Output Terminal for differential output of the pre amp in read circuit. A low pass filter is 
. connected between the input terminal of differentiator and this terminal. 

DIFF IN Differentiator Input terminal of differentiator in read circuit. 
Input Output voltage from the pre amp is applied to this terminal through the low pass filter. 

DIFFCPL Differential Terminal for connecting a capacitor for differentiation. RF, CF and LF are connected in 
Coupling series, as shown in the block diagram. 

DIFFOUT Differentia tor Output terminal of the differentia tor. The differentiated signal is appeared on this 
Output terminal with the phase shifted by 90·. The output is coupled through the capacitor and 

is applied to the comparator input. 

COMPIN Comparator Input terminal of the comparator in read circuit. 
Input A signal with the phase shifted by 90· through the differentiator is applied, and the zero-

crossing point is detected. This teTminal is pulled up to the bias source by the external 
resistor. 

MMI Mono Multi I A capacitor and a resistor are connected to these terminals. The capacitance and the 
resistance determine the output pulse width of the Pre Mono Multi Vibrator in the Time 
Domain Filter Circuit. 

MM2 Mono Multi 2 A capacitor and a resistor are connected these terminals. The capacitance and the 
resistance determine the output pulse width of the Post Mono Multi Vibrator in the Time 
Domain Filter Circuit. 

RDDATA READ Output Output terminal of the read circuit. A pulse which is synchronized to the peak position of 
OUT the read out signal from head coil is obtained. 

The output pulse width is determined by the external capacitor and resistor of MM 2. 
The signal output level is TTL compatible. 

COMO Common Output terminal of Common Driver (SIDE 0). 
Driver 0 During the Head Select signal is selecting SIDE 0, a common voltage is appeared on this 

terminal. The voltage.value at Write Mode and that at Read Mode are shown in the 
Electrical Characteristics. 
A current which equals to Write Current + Erase Current flows out from this terminal. 
When the SIDE 0 is unselected, a common voltage is not appeared, and this terminal is 
pulled down to ground by a high resistance in the IC. 

COM I Common Output terminal of Common Driver (SIDE I). The function is as same as that of COM 
Driver 1 o. 

HS Head Select Input terminal for Head Select signal. This signal selects the SIDE 0 or SIDE I of the 
common driver. This terminal is consisted of Schmitt type input circuits. Input Low 
selects COM l. 

R/WSW R/WSwitch A transistor output for switching the bias state in head coil and in diode SW circuit, 
according to READ/WRITE switching. This terminal is pulled down to ground level in 
READ Mode, and it is pulled up to 12V in WRITE Mode. 

WSO WRITE 
Regulated 

Output from regulated supply source in Write Current Setting Circuit. 

Voltage 
Output 

LWS Low Current Terminal to set a low level write current. 
Set The current is determined by connecting an external resistor R II between terminal WSO 

and this terminal. 

SWS Difference Terminal to set the current difference (IWOF) between high level write current and low 
Current Set level write current. The difference current is determined by connecting an external 

resistor RIO between terminal WHO and this terminal. 
IWDF = (High Level Write Current - Low Level Write Current) 
~H = If,L + IWPF 

ere; WH is hIgh level write current, and IWL is low level write current. 
IWH-to-IwL current ratio is; 

IWH/IWL = I + I)r,DF/IWL 
It can be set at any value y R to and R 11. 

ITS Current Switch Input terminal for Write Current SW signal at inner & outer tracks. High Level Write 
Signal Input Current is selected at input Low, and Low Level Write Current at input High. 

WD Write Data Write Data Input Terminal. 
Input The signal is devided through the F IF circuit in the IC, and drives the Write Driver. 

(to be contmued) 
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Symbol Name Description 
WT I, 2 Write Driver Output terminal of Write Driver. The current determined by external resistors at terminal 

1,2 SWS and terminal MWS is sinked. WT I and WT 2 turns on alternately, according to 
the Write Data "I" or "0". 

WG Write Gate Input terminal for Write Gate signal. 
The write gate is enable at input Low, and allows data writing. 

EG Erase Gate Input terminal for Erase Gate signal. 
The erase gate is enable at input Low, and allows erasing. 

EO Erase Driver Output termiti.al of Erase Driver. It turns on at erase gate input WW. The output on 
this terminal is an open collector output of NPN transistor, and the erase current is 
determined by external resistor R 12. 

PSM Power Supply The monitor circuit monitors the VG~ (+5V) and VC~? (+12V), and will inhibit the 
Monitor common driver, the write driver and t e erase driver w en the supply voltage becomes 

abnormally low, and the FLAG signal will appear on this terminal PSM. The Driver 
Inhibit is released only when both V GG and V CC2 are more that the specified voltages, 
regardless of the supply sequence. 

VCCI Amp Voltage Voltage for Pre Amp in read circuit. 

VCC2 Voltage for 12V Another Voltage (Excepting for Pre Amp.) 

VGG Voltage for 5V 

GND 1 AmpGND GND for Pre Amp read circuit. 

GND 2 GND for read circuit. (Excepting for Pre Amp.) 

GND 3 GND for write circuit. 

_HITACHI 221 



HA 1835 P • Voltage Regulator Control with Fail Detector for Digital System 

The HA1835P is a monolithic voltage regulator control 
designed for microcomputer system. In addition to voltage 
regulator, it includes watch dog timer function and power on 
reset function. 
In various microcomputer system, this IC's every function 
'can operate with a few external parts . 

• FEATURES 

• 5V Regulated power supply control circuit 
o Voltage drop can minimize with external PNP-type 

transistor. 
o Internal over current protection circuit for external 

PNP-type transistor. 

• Watch dog timer 
o Internal Digital band pass filter control circuit of pulse 

width detect type and Oscillation control circuit of 
constant current charge-discharge type, so Watch dog 
timer function controled by microcomputer's soft­
ware. 

o Band pass filter characteristic and Oscillation charact­
eristic can also set up at will with external circuit. 

• Power on automatic RESET pulse generator 

.BLOCK DIAGRAM 

v,. v, .. Q 
O----~~-.JIfI.I\---~---, r--~------O 

v •• , HA1835P 

eLK 
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I 
I 
I 
I 1174 

GND 

5kll 

-----, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

'------+------{ 9 Camp 

'-------------l-----~ 8 V4DJ 

Fail Detector 

(Band Pass Filter) 

C, lo.olPF 

2kQ 

Power on Reset Detector 

Reset Signal Oscdlator 

I 
I 
I 
I ____ J 
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HA1835P 

• ABSOLUTE MAXIMUM RATINGS (Ta~25'C) 

Item Symbol Rating Unit 

Supply Voltage Vee 30 V 

Input Voltage VCLK -0.3 to Vout V 

VRESET 17.5 V 
Output Voltage 

VRESET 17.5 V 

I RESET 2 rnA 
Output Current 

I"iiESET 2 rnA 

Control Terminal Voltage Veo.\"/' Vee V 

Control Terminal Current leOl'fT 20 rnA 

Power Dissipation PT* 400 rnW 

Operating Temperature Range T.,. -40 to +85 ·C 

Storage Temperature Range TAl. -50 to +125 ·C 

Operating Supply Voltage Range Veccop,) 6 to +17.5 V 

Soldering Temperature T~old 260 (T<IOsec) 'c 
* Value under Ta~77'C. In ease of more than It, 8.3mV/'C derating shall be done . 

• ELECTRICAL CHARACTERISTICS (Ta~25'C, VCC~ 12V, V",~5V unless otherwise noted) 

Item Conditions Unit 

Supply Current V cc ~ 17 . SV, with PNP Transistor rnA 

• Voltage Regulator Control 

V ... I Vee~6-17 .5V 4.75 5 5.25 V 
Output Voltage 

Ta~40-+85'C, 1 ••• ~0.5A 

V ... 2 Vee~6-17.5V 4.70 5 5.30 V 
Ta~-40-+85·C. I ... -IA 

Line Regulation Volltlo .... Vee~6-17 .5V, I ... -O.SA -50 - +50 rnV 

Load Regulation Vot<llo.d Vce-13.3V, I ... ~ IOrnA-O.SA -100 - +100 rnV 

Ripple Rejection RREJ ei~0.5Vrrns, fi~lkHz 45 75 - dB 

Limiter Operating Current Ics Res~0.2n 1.0 - 2.0 A 
---- .. . _. 

Output Voltage Temperature Coefficient aV, •• luT - -0.6 - rnV/'C 

.Watch Dog Timer 

"L"-Ievel i "put Current IlL VIL~OV -120 -60 - ,..A 

"L"-Ievel input Voltage VII. - - 0.8 V 

"H"-Ievel input Voltage VIH 2.0 - - V 

"H"-Ievel input Current IIH Vee -13.3V, V .. ,-SV, V'H-5V - 1.8 3.0 'rnA 

.Power on Reset 

"RESET" Terminal Low-Voltage VoLl 101.~2rnA - - 0.4 V 

"RESET" Terminal Leakage Current 10HI VOH-5V - - 5 f.tA 

"RESET" Terminal Leakage Current IOH3 VOH-17.5V - - 30 ,..A 
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Item Symbol Conditions min typ max Unit 

eReset Time 

Power on Reset Time I,,, 80 130 200 ms 

eLK off Reset Time /,,{{ RI-300kQ. RH-S60kQ. 60 130 220 ms 

Reset Pulse Low Level Time IRL CI-O.Oltl F. CH=O.I,uF 40 80 160 ms 

Reset Pulse High Level Time IRH 50 100 200 ms 

• TERMINAL' S FUNCTION 

Terminal No. Symbol Function 

I RR Connect the resistor "RR". Reset pul se width depended on .. R .. •. 

2 C. Connect the capacitor tieR", Reset pulse width depended on .. C .. •. 

3 CLK Clock pulse input terminal for watch dog timer. 

4 oR! Connect the resistor "R/', Frequency band width of filter circuit depended on "RI ", 

5 C! Connect the capacitor "C/', Frequency band width of filter circuit 
depended on "C/·. 

6 Vad Connect the external PNP-lype transistor' 5 collector. 
This terminal supply SV regulated voltage for internal circuit. 

7 GND Ground. 

8 V. eI} Output vol tage fine tuning terminal. 

9 COMP Phase compensate terminal. Phase compensate could obtained 
by the capacitor less than lOOpF connected between Vee treminal. 

10 VCONT The externalPNP-t'ype transistor's base control 'terminal. 

11 Cs The current sense resis.tor that protect the external PNP-type 
transistor connected between Vee terminal. 

12 Vee Supply voltage terminal. Operating supply voltage range is 6V to 17.SV. 

13 RESET RESET pulse output terminal for "L" level reset type microcomputer. 

14 RESET RESET pulse output terminal for "H" level reset type microcomputer. 

Note) RESET and RESET terminal are open collector output type. 
So both terminal should conned the pull-up resistor about Sk£L 

.TEST CIRCUIT 
25B857D 

r---------~ r----------~ 

Vee 

s,~.1 
v •• ,,! 

cs 
cs 

HAl835P 
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·APPLICATION CIRCUIT 

t 
T Z~ lOp I 

..1... 

1 cs 

'7 7,'7 

RI 

RI 
300k 

7-

• OUTLINE OF THE FUNCTION 
(1) Voltage Regulator 

02 25B857 

I 
Vee V(II\T 

HA1835P 

CI GND 

lei r"·Oll
' 

7-

a Wide operational supply voltage range. 5V regulated 

output voltage realized wide Vcc range. (Vcc = 6 -
17.5V) 

o The external PNP-type transistor should selected by 
supply current value that flows the system. 

o For the realization of 5V regulated output voltage, 
connect the more than 1 OOI-'F capacitor between Vout 

terminal and GND terminal. 
(2) Method of Output Voltage Fine Tuning 

o Output voltage fine tuning could obtained by the resis­

tor connected from Vadj terminal to Vout terminal or 
GND terminal. 

o The resistor connected between Vadj terminal and 
Vout terminal could decrease output voltage. 

o The Resistor connected between Vadj terminal and 

GND terminal could increase output voltage. 

(3) Current Limiter 

o For the protection of the external transistor from over 

current, connect the current sense resistor between Cs 
terminal and Vee terminal. 

The va,lue of current sense resistor is given by the 

expression: 

lout (limit) '" 
O.3V 

Res 

(4) Power on Reset 

o The reset pulse could output for the microcomputer 

reset start when power on. 
o Reset time for microcomputer system reset when 

HA1835P 

T-" + VR'~ 
_ 100/.1 

5k 

v ••. 

RESET To DIgItal System -
elK From DIgital System 

R, CR 

R·,l ~ 560k C, 

7fT ;t0l" 

UnJl R: Q 

c: F 

power on could set external parts resistor" R." and 
capacitor" C. "_ 

(5) Watch Dog Timer (Prevent function of system run­
away) 

o Watch dog timer is fail-safe function. This function 
could reset the microcomputer system when system 
run-away. 

o The pulse that output from microcomputer's soft 
ware would detected by this I C's internal band pass 
filter. If the pulse frequency is off the normal micro­
computer's frequency band, then this IC output the 
reset pulse. 

o The internal band pass filter's characteristics could set 
external parts" R, " and" C, ". 

Remarks: RESET terminal and RESET terminal are open 
collector output type. So both terminal should 

connect the pull-up resistor about 5kn. 

I System Burst ,* 

ClK-----+i __ ...JW'--__ ...Jru1f 
RESET _____ ~i--~1 ~ 

) I Reset Output Signal 3Hz 

~ 
Power on Reset SIgnal 
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S 

1. v 
4 

11/ 
~V ( Ta=2S'C) 

3 1/// 
~ 

2 I lUI =O.l(A) 

O.SIAI 

l.OIA) 

I 

o J 
o .10 

Input Voltage V," (V) 

Fig.1 Vin-Vout Characteristics 
6 

4 
) / 

/ / 
/ 

200r----t----r-----b~--t--__4 

V R~O.SIQ) / 0.2IQ) 

2 / 
/ / 

( Ta""2S"Cl 

100 r----t--7""f-------±_"""'==-t--__4 

0 
O~SO~k--~~--~~---~~--~--~ 

I 
Output Current I .. , (Al 

Resistor RH (~2) 

Fig. 2 Current Limit Operation Characteristics Fig. 3 R.·Reset "H"Time Characteristics 
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2001----+----+----+--/-+--4 

1001----+----+---~~--.~+~--t 

Resistor RH (.Q) 

Fig.4 R.·Reset "L"Time Characteristics 

2ool----j~---+--~-+---+--4 

I: E IO() I----j---:;"c---+--=....,"-+----::::;I;>---j 
c~ 

~ E 
d:~ 
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Resistor RR (Q) 

Fig. 5 R.-ton Characteristics 
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HA1835P 

5kr-----~r-----_+------_+------~~~~+___1 

2k 

20 

k' System kun-awaJ 
..... Sense Region 

k 

~r-
k 

~ 
( Ta-2S'Cl 

10 

lk 

500 

~ Permission Operational , "-Clock Pulse Duty 
"-

200 

's.--k 

~, 
k 

Normal ~r-Operation Region 
0 

I~ o~ 
;;: 50 

20 

~ 
"-
"-
"-

100 

Duty= A~B "-
"-
"-

50 "-

~ 
o -' 

o r--Sy".m R""-'~ 
o S'""I R.g''" 1 ~ 

10 

30 20k SOk lOOk 200k SOOk 1M 

0 20 40 60 80 100 
Resistor Rf (fJ) 

Clock Pulse Duty (%) 

Fig.6 Permission Operational Colck Pulse 

Duty VS. Freqency 

Fig.7 Clock Pulse Frequency Input RangeVS. R. 
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Other Functions 
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HA17733G,HA17733P,HA17733 .Differential Video 
Amplifier 

HA 17733 is a video amplifier for wide band with small phase­
delay and excellent gain stability. This amplifier eliminates 
external phase compensation and can fix the gain 10, 100 or 
400 without using external elements. If some external 
elements are used, any gain from 10 to 400 is available. 
It finds main application in terminal units of computers, 
interface or video amplifiers. 
Industrial Use: . 
Commercial Use: 

• FEATURES 

. HA17733G, HA17733P 

......... HA17733 

• Wide Band Width ................ " 120MHz 
• Good Response 
• Gain is Easily Adjusted in the Range of 10 to 400 
• Eliminates External Phase Compensation 

• CIRCUIT SCHEMATIC 

'--t-~v.;;..-+---t---(l'VOUTI 

e::---+------i,.---{!)7 OUT2 

,l----'-r'''-----ifc-''Q,'--*Q''''''-' --l(IQu 

VF.£ 

I Rit 
4nu 

• ABSOLUTE MAXIMUM RATINGS (Ta~ 2S'C) 

Item Symbol 

Supply Voltage 
Vee 

VEE 

Common Mode Input Voltage Vill(CM) 

DiHerential Input Voltage Vin(diffl 

Output Current 1o", 
Power Dissipation PT 
Operating Temperature T". 
Storage Temperature T", .. *1 "hen Ta IS 70C or more. the deratln~ cur\'e \\".11 be 7.6m\\/ C. 
* 2 When Ta is 50~C or more. thE' deratin~ curve will be 8.3mWI"C. 

HAI7733G 

(DG-14) 

HA17733P, HA17733 

(DP-14) 

• PIN ARRANGEMENT 

(Top View) 

HAI7733G HAI7733P HA17733 

+8 +8 +8 

-8 -8 -8 

±6 ±6 ±6 

±5 ±5 ±5 

10 10 10 

625 *1 . 625 *2 625 *2 
-20 to +75 -20 to +75 o to +70 

-65 to +150 -65 to +150 -55 to +125 
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V 

V 

V 

V 

rnA 

mW 
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HA 17733G,HA17733P,HA17733 

• RECOMMENDED OPERATING CONDITIONS (Ta~25°C) 

Item Symbol Min Typ Max Unit 

Vee 5.0 6.0 7.0 V 
Supply Voltage 

VEE -5.0 -6.0 -7.0 V 

• ELECTRICAL CHARACTERISTICS-1 (Vcc~ - VEE~6.0V, Ta~25°C) 

[tern Symbol Test Conditions Min Typ Max Unit 

Vee 3 - 8 V 
Operating Supply Voltage Range Note I 

VEF. -3 - -8 V 

Gain I Note 2 250 400 600 

Differential Voltage Gain Gain2 A~'D Note 3 80 100 120 

Gain3 Note 4 8 10 12 

Gain 1 - 40 -

Band\\' idth Gain2 BW R.~50 n - 90 - MHz 

Gain3 - 120 -

Gain 1 - 10.5 -

Rise Time Gain2 t. R,~50 n, VOk/=lV, p - 4.5 12 ns 

Gain3 - 2.5 -

Gain 1 - 7.5 -

Propagation Delay Time Gain2 t, R.~50 n. V~",=l Vp _ p - 6.0 10 ns 

Gain3 - 3.6 -

Gain 1 - 4.0 -
Input Resistance Gain2 R" 10 30 - kn 

Gain3 - 250 -
Input Capacitance Gain2 C" - 2.0 - pF 

Input Offset Current I/o - 0.4 5.0 pA 

Input Bias Current I, - 9.0 30 pA 

Input Noise Voltage V~( i"l R.~50 n. BW ~lkHz to 10MHz - 12i- - ,.,Vrms 

Input Voltage Range V, ±1.0 - - V 

I f~IOOkHz 60 86 -
Common Mode Rejection Ratio Gain2 CMR Vc .• ~±IV I f~5MHz dB 

- 60 -
Power Supply Rejection Ratio Gain 2 PSRR 11 VCC~ ±O.SV. 11 VF.E~ ±O.SV 50 70 - dB 

Gain 1 - 0.6 1.5 
Input Offset Voltage V~( of/l V 

Gain2.3 - 0.35 1.5 

Output Common Mode Voltage V.(CMI 2.4 2.9 3.4 V 

Peak to Peak Output Voltage V~p p 3.0 4.0 - Vp·p 

Output Sink Current I" •• 2.5 3.6 - mA 

Output Resistance R"u' - 20 - n 

Supply Curhnt Icc - 18 24 mA 
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HA17733G,HA17733P,HA17733 

.ELECTRICAL CHARACTERISTlCS-2 (VCC=-VEE =1i.OV; Ta=O to +70'C) 

Item Symbol Test Conditions Min Typ Max Unit 

Gain 1 Note 2 250 - 600 

Differential Voltage Gain Gain 2 AHl Note 3 80 - 120 

Gain 3 Note 4 8 - 12 

Input Offset Current I/o - - 6.0 pA 

Input Bias Current I, - - 40 pA 

Input Voltage Range V, ±1.0 - - V 

Common Mode ,Rejection Ratio Gain 2 CMR Vc..~ ±IV. f;>; 100kHz 50 - - dB 

Power Supply Rejection Ratio Gain 2 PSRR t>. Vcc~ ±0.5V. t>. V,,;~ ±0.5V 50 - - dB 

Inpu' Offset Vol tage All Gain V", nfl' - - 1.5 V 

Peak to Peak Output Voltage V"' p 2.8 - - Vp-p 

Output Sink. Current 1m' 2.5 - - mA 

Supply Current Icc - - 27 mA 

Input Resistance Gain 2 R .. 8.0 - - Cl 

.ELECTRICAL CHARACTERISTICS-3 (Vcc= - VEE=6.0V. Ta= -20 to +75'C) 

Item Symbol Test Conditions Min Typ Max Unit 

Gain I Note 2 200 - 700 

Differential Voltage Gain Gain 2 Ar/J Note 3 70 - 130 

Gain 3 Note 4 7 - 13 

Input Ollset Current [10 - - 7 pA 

Input Bias Current I, - - 50 pA 

Input Vol tage Range V, ±1.0 - - V 

Common Mode Rejection Ratio Gain 2 CMR Vc .• ~ ±IV. f;>; 100kHz 46 - - dB 

Power Supply Rejection Ratio Gain 2 PSRR t>.VcI·~±0.5V. t>.VH~±0.5V 46 - - dB 

Output Offset Voltage All Gain V""jj' - - 1.5 V 

Peak to Peak Output Voltage V:., p 2.8 - - Vp-p 

Output S ink Current l~'d 2.5 - - mA 

Supply Current l("c - - 29 mA 

Input Resistance Gain 2 R .. 7.0 - - kCl 

:'\otel1. In this I·an~e. the apmlifiel' can be ope!"atin~. 
2. Connt'ct G, \ and G, I', 

3. Connt"ct G, \ and (;:1', 

4. Opt>n all of the terminals (or ~ain select. 
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II 

PHASE VS. FREQUENCY (1) 

Frequency f (MHz) 

SINGLE ENDED VOL TAGE GAIN VS. 

FREQUENCY 

v"I~~lv;"~~v I 
~-tt5',tl I I 

-s, o --H I 1 i 

J.' ",,;, t N i 

o-J- I I : ""H-;. -f , 
I 

, III : : 

i I 
U .....,..... 

: l 
GIInJ II ' I 'i! 

~+ r-4 ' ----i--
: 

I, Ii 
0 i II I I, II 

10 30 100 300 1,000 

Frequency f (MHz) 

PEAK- TO-PEAK OUTPUT VOLTAGE VS. 
FREQUENCY 

II V(co:;-VH=6V 

~ T, = ,,'C r'r-rm+--+4-1H-1H+l.J+-+-++.l...HffiI 
Rr = lkl2 

: I 
I 

II i! 

I ! 

Ii 
" I 

I! 
-;j IH--f-ii-+tt-f+r---HH+t++t1H+-H-++14 
~ 

I 
100 300 1.000 

Frequency f (Hz) 

HA17733G,HA 17733P,HAl7733 

PHASE VS. FREQUENCY (2) 

-5 

0 

.~ ~H 
V" \/~, -6V 

- .. 

" 
To:.2S'C-

0 

0;'" .... ~ .... 
-100 

I 

: I 
, 

l\ 0 ";+ , n- t--~---1 ~.' 

1 f--;-- ., iTt:' 1\ f---l- I I I ~r++7 

-15 

-200 

~lt;~ ~q~ Hi 
-

0 
I 

10 30 100 300 1.000 

-250 

-300 

-35 1 

Frequency f (MHz) 

COMMON MODE REJECTION RATIO VS. 

FREQUENCY 

Coo,, III 

~ Vce = - VEt =6V I-
Ta =2S'C 

H-
, 

-

" 
-

I 
o-

J' I--.. 

~ 
~ , 
E 
E 
J 

.. 
" 

0 
I 

I 

-T I- I-
'I I , 

0 1 I [Ii I 

0 i li:1 I II i I I 
10k 30k lOOk 300k 1M 3M 10M llM 100M 

Frequency f (Hz) 

SINGLE ENDED VOLTAGE GAIN VS. 
FREQUENCY 

Rr -lkQ 

sof----- GI1U2'r+-H+l-l+---++--+++j-++!l--++-+--+++l-~ 

j 4oH++++++++i----HH++++!iH+++-Hi-ffi 

1\\ 
~ 3O,H+++~~+H~~~~~~~ 
~ 

] 

Til"" -;20'C 

r 
+25'C 10H+++++!++i---+H++++!iH~ 

+7!i'C 

100 300 1.000 

Frequency f (Hz) 
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HA17733G,HA17733P,HA17733 

.. 

.Z 

.S 

RELATIVE VOLTAGE GAIN VS. 
SUPPLY VOLTAGE 

T.=is"C 
1=200MH'.I. 
v .. = l.5mVrml 

.., 
<l I .. ,in -I- .,..J "....,.. L 

.8;7"" ~ v'$:'\ 
,/ 

/ '" 
.. 6/ 

.. 4 
4 5 

Supply Voltage Vee = ~ Vtf (V) 

-

8 

PEAK-TO-PEAK OUTPUT VOLTAGE VS. 
LOAD RESISTANCE 

~ . 
~ 5·r+~r+~ffi-r+~H+~~r+++Hffi 

Load Resistance RL (Q) 

INPUT NOISE VOLTAGE VS. 

SOURCE RESISTANCE 

IOO~~~~~~~-n~m-~-r~rrrr~~~~nm 

1 80 
>­
-3 

Gain2 
Vee = - rEE=6v++t-tt1i-111"-f-H-HI-tHffi-H--+++tttH 
Ta=25"C 
BW=IOMH, 

Source Resistance (Q) 

PEAK-TO-PEAK OUTPUT VOLTAGE, OUTPUT 
SINK CURRENT VS. SUPPLY VOLTAGE 

60 

0 

0 

7 

TII=25\: 

, 
1-r-

5 

- r- / /' . V·y-:V 
Z 

A/ ~.' , 
Ih 

,~ 

I 

i-' 

" . 5 7 

Supply Voltage VCC=-VE£ (V) 

SINGLE ENDED VOL TAGE GAIN VS. 

FREQUENCY 

Gain 2 
TII=~5'C 

I 

I 
'~\ 1 
1\' VCC=-VEE ==8\' 

6V 

3J 
I 

I 1 
10 30 100 300 1.00< 

Frequency f (MHz) 

DIFFERENTIAL VOL TAGE GAIN 

ADJUSTING CIRCUIT 

Adjusting 
Resistor 

Unit 

R:Q 
C:F 
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DIFFERENTIAL VOLTAGE GAIN VS. 
ADJUSTING RESISTANCE 

l,ooor~~f~~~!f~~!ml~ffnm~ r-= ~~r 25,/1:1: 6V ._==~_ 

f- f--~ 

~ 300 1:::::':'::::: 

'" 

Adjusting Resistance Roll (Q) 

SUPPL Y CURRENT VS. SUPPL Y VOL TAGE 

" Ta"'~5'C - ~- -~ ~--

4 

~-.. _. - / 

0--- - / 
/ 

/' 
6 

_// 
--

2 / 
/ 

,/i 
3.0 4.0 5.0 6.0 I 7.1 ~.O 

Supply Voltage Vee"" - VEE (V) 

~HITACHI 

HA 17733G,HA 17733P,HA17733 

" 

SUPPL Y CURRENT VS. 

AMBIENT TEMPERATURE 

\lee = - ""n: =6V I 

,-~J I I _+r-r-... ! I 
- --l r---.. --

8 +-t--+ i I'---
I---~' , 

7f--~J 1 I 1--~ 
I ! 

r-----T--+-f-l-----
I ' 
' I 

6 

i I 
I 

I i I 
5 

II " -" 41) nO 
Ambient Temperature Ta eel 

r--
I 

t--_ 

I--
-

HI' 

235 



HA 1127 .5 Transistor Arrays 

• PIN ARRA~GEMENT 

c, C. 

B, E.C Substrate) 

E, B. 

B. C. 

C. E. 

B. B. 

E, 

~ (Top View) 

Note) Use pin-13 as the lowest potential of this Ie. 

.ABSOLUTE MAXIMUM RATINGS (Ta~25'C) 

Item Symbol HA1127 Unit 

Collector-Base Voltage 

Collector-Substrate Voltage 

Collector-Emitter Voltage 

Emitter·Base Voltage 

Collector Current 

Collector-Power Dissipation 

Collecotr·Power Dissipation 

Operating Temperature 

Storage Temperature 

* per transistor 

* * per package 

VCIlO 

VI'III 

VeE!! 

Vt '80 

Ie 

Pc· 

Pc·· 

T"" -55 to 

T.III -65 to 

• ELECTRICAL CHARACTERISTICS (Ta~ 25'C) 

Item Symbol 

Collector· Base Breakdown Voltage V,IJH. ("1/" 

Collector-Emitter Breakdown Voltage V,8M ('co 

Collector· Substrate Breakdown Voltage V,HH1Cltl 

Emitter-Base Breakdown Voltage V, /:lH't./:l(l 

Collector Breakdown Voltage IC/:lo 

In. II 

Collector-Emitter Saturation Voltage Vn • 

Base-Emitter Voltage VHf. 

Forward Current Transfe·r Ratio h ~.l:. 

Gain Bandwidth Product f, 
Collector Output Capacitance C,,~ 

Emitter Input Capacitance C,. 

I ... 

Switching Time t"ff 

t ~11l 

20 V 

20 V 

15 V 

5 V 

50 mA 

300 mW 

750 mW 

+125 ·C 

+150 ·C 

Test Conditions 

lc~IOpA. h~O 

lc~lmA, RIH.= 00 

1<·~IOpA, h~O, I"~O 

J,~IOpA, I<·~O 

V<,"~10\', h~O 

V<'f.~IOV, Rllf.=OO 

h~IOmA, I"~lmA 

Vn;~3V 
1,·~1mA 

1,·~IOmA 

Vn~3\' 
1<·~lmA 

1<~IOmA 

Vn~3\', h~3mA 

V("I/=3V. I,~O, f~IMHz 

V<,"~3\', J,~O, J~I~lHz 

~~<'-IO\', 

I<·~IO I" ~ -10 I", ~ 10mA 
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(DG-14) 

CHANGE IN THE COLLECTOR­

POWER DISSIPATION BY THE 

AMBIENT TEMPERATURE 

45 0 

<t: 30 0 

I'" 
15 0 '" I'" • &: 

'" 50 100 

Ambient Temperature Ta {"Cl 

Min Typ Max Unit 

20 \. 

IS 

20 
\. 

0.002 40 nA 

0.5 I'A 

0.17 

0.72 

0.80 

40 140 

120 

460 ~IHz 

1.7 pF 

2.0 pF 

35 ns 

130 ns 

75 ns 

150 



SWITCHING TIME MEASURING CIRCUIT 

r----,----e:~-r-----jL-II~'O Oscilluscope 

P.C. 
",tf~15nS 
P.~5.us 
duly ralio;;IO% 
Z •• , =-50Q 

1k 

Unit R Q 

r IIF 

OPERATING CONDITIONS 

;;; 

s 

,; 

] 

-
-
U 

Symbol 

Unit 

Bias 

EMITTER GROUNDED STATIC 

OUTPUT CHARACTERISTICS(l) 

50 

o~ 

/- ::::::: ::f.f f-
I~ ~ ;...---

0.' ----o:s 
40 

30 #-~ V --0.4 

~ V 0.3 

'l':. V 
0 0.2 

'/ 

OJ O,lr 
I 

I IH=O 

ColleCl0r 10 Emitter Voltage Vo: (V) 

h 

rnA 

10 

COLLECTOR-EMITTER VOLTAGE VS. 
BASE CURRENT 

3.2 n-mT"T"T"'rTTrmT".,......--,-,-rrmT"T"T"T"TTT1mT"rrT'Tl 

2.8 Htttf+t+tt+fttt-+t--t+Htttfttt++tt1Itft--t+tti 

2.' 

'.0 

1.6 ] 
N ~ ~ l;: 

" 
! 

-1.2 

0.8 

0.' 
1 

0.0050.010.02 0.050.10.2 0.5 \.0 2 5 \0 20 50 

Hase Current lB (rnA, 

I" , 
rnA 

t 1.0 

Input 

Output 

Ill! V("( 

rnA V 

-1.0 10.3 
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0 

8 

6 

• 

2 

HA1127 

RESPONSE WAVEFORM 

r-------~90% 

__ --';-10% 

V 

-

10% 

V/JH V" 
V V 

-6.0 +13.0 

EMITTER GROUNDED STATIC 

OUTPUT CHARACTERISTICS(2) 

~ .,./ V / V / 
~ 

V .,./ V / / '/ 
~ ...- V- I / 

/I 
I I 
I 

~ I-
:.-- / V / II 

\l.(\~ I--...- / / .11 
o.J:I I.---V / I 

_u.L i ,./ /1 
I / 

O,lllm'\' --
101=u 

1U 5 '" Z5 

Cullector to Emitter Voltage VCf; (V) 

90% 

JO 

FORWARD CURRENT TRANSFER RATIO VS. 
COLLECTOR CURRENT 

" 0 

I I vo .:= 3V 

20 0 
-t---.. ,.,II I 

'~t' 

1. U 
r--r-- )5 ~ 

T "-
0 ~ ...... t\ 

-.', -, ,,,\ 12 

U "!'J - "~ - r--- ~ 
0 

.............. lll 

0 
0.5 1.0 10 20 '0 

Collector CUrTe'n! h- (rnA) 
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HA1127 

COLLECTOR TO EMITTER SATURATION 

VOL TAGE VS. COLLECTOR CURRENT 

;; 2,00 

• 
0 

0 

o 

"' 

0 

20 0 

~ 10 0 

~ 
0 

2 o· 
0.5 

Ie =101 B 

I. 
~ 

~ ~V 
0 

bt.~\''''c 
vI-:: 

--

1.0 10 20 

Collector Current Ie (rnA) 

GAIN BANDWIDTH PRODUCT VS. 

COLLECTOR CURRENT 

50 0 

V "'-
V 1\ 

0/ i\ 
f 
" 40 

0 

\ 
-g 30 

0: 

~ 
] 20 0 

<ll 

10 0 
VCE ""3V 

0 
1 2 10 20 

Collector Current lr (rnA) 

50 

1\ 
\ 

50 

1 

1.0 

BASE TO EMITTER VOLTAGE VS. 

AMBIENT TEMPERATURE 

......... r-.... 
....... r- 50 --,r--.. r"- r-.... -

~ ................ 
~ o. 
~ r-....: r--... 

r--:: ~ ~ ......... ......... r-.. r--. ~ 
-...;;: ~ r"-

~ 0.8 

::::-. io- ......... 
.-.......; ~ I::::--"'f- r-.... ......... r--... 

/0,?:: f::::. ......... ........ r--... 
(~ ........ .:::::: :::::: J-.... r--... 

r-..:: f=::::: 
0.6 

o. 5 
50 -25 25 50 75 100 

Ambient Temperature Ta (Oe) 

INPUT OUTPUT CAPACITANCE VS. 

VOLTAGE 

2. 5 

0 

5 

0 

5 

0 
0.2 

f IMHz t--
C,~(JC-O) ftt+-r-

C •• tiE =0) f--f--

0.5 1.0 10 20 

Collector to Base Voltage Ven (V) 
EmItter to 8ase Voltage VEIl (V) 

-
........ 

~ 

r--... 
125 

SWITCHING TIME VS. COLLECTOR CURRENT SWITCHING TIME MEASURING CIRCUIT 

1.0 

o. 5 

~ o. 2 

E O. 1 
,: 
~ 

~ 0.05 

0.0 2 

0.0 1 

5 0.00 0.5 1.0 
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I .. 

r-.... 
I; 

...... 

10 20 

Collector Current Ie (rnA) 

50 

P.C 
1 •• II~ISn. 
PwO:20 ... 
duly rl" .. ~IO% 
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HA17555GS,HA17555PS,HA17555 
.Precision Timer 

HA17555 is an IC designed for accurate time delays or 
oscillations. 
It provides both of trigger terminal and reset terminal in 
order to enable a wide scope of application including Mono 
Multi Vibrator and Astable Multi Vibrator, and the number 
of external components is fewer. Further, it's compatible 
with N E555 of Signetics. 
Industrial Use: . 
Commercial Use: 

• FEATURES 

. HA 17555G~, HA 17555PS 
HA17555 

• Mono Multi Vibrator can be constructed with one resistor 
and one capacitor. 

• Astable Multi Vibrator can be constructed with two reo 
sistors and one capacitor. 

• Delay time can be established widely from several 
"seconds to several hours. 

• Pulse Duty can be controlled. 
• The maximum value of both sink current and source 

current is 200mA. 

• Direct connection of output to TTL is possible. 
• Temperature/delay time ratio is 50ppmf C (typl. 
• Output is normally in the ON and OFF states. 

• APPLICATIONS 
• Delay Time Generator (Mono Multi Vibrator} 
• Pulse Generator (Astable Multi Vibrator) 
• Pulse Width Modulator 
• Pulse Location Modulator 
• Miss Pulse Detector 

• BLOCK DIAGRAM 

HA17555GS 

HA17555PS 

HA17555 

(OG-B) 

(OP-B) 

• PIN ARRANGEMENT 

(Top View) 

1 G:\D Terminal 

2 Trigger Terminal 

3 Output Terminal 

4 Reset Terminal 

5 Control Voltage Terminal 

6 Threshold Terminal 

7 Discharge Terminal 

8 V( (' Terminal 
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HA17555GS, HA17555PS, HA17555 

.ABSOLUTO MAXIMUM RATINGS (Ta~25"C) 

Item Symbol l)HA17555GS 2)HA17555PS 

Supply Voltage Ve ( 18 18 

Discharge Current I, 200 200 

Output Source Current I""", 200 200 

Output S ink Current ["ok 200 200 

.Power Dissipation p,' 600 600 

Operating Temperature T", -20 to +75 -20 to +75 

Storage Temperature T'l~ -65 to +150 -55 to +125 

* 1) : Value under the condition of Ta ~35'C. In case of more than it, 6.7m\\'/'C derating shall be performed. 
2): Value under tht' condition of Tu ~60·C. In case of more than it, 6.7mW/"C derating shall be performed . 

• ELECTRICAL CHARACTERISTICS (Vee ~ 5 to 15V, Tll ~ 25'C) 

Item Symbol T est Condition 

Supply Voltage 

Supply Current· 
V((=5V, RI=co 

Timing Inherent Error 

E, T,,~ - 20 to + 75'C Error .. Ta Dependency 

Yoltage Dependency V,, ~5 to 15V 

Threshold Voltage 

Trigger Voltage v, V,, ~15V 

Trigger Current 

Reset Voltage 

Reset Current 

Threshold Current 

Control Voltage v, , V,, ~15V 

V, ,~5\' 

V,, ~15\' 

Output Voltage 

V,, ~5V, I 

I, Output Rise Time 
--'-----------------+--------1 ~o loading 

Output Fall Time 

Oscillation Pulse Width I" 

*\\hen output is I_OIl (\\hen it is hl!«h. /, is low!;' .. b~ ImA t~·picall~.1 

* *R,. H, lk to lOOkD, C O.I,uF. I' 5Y or IS" 

***(H, H.I at \. 15" is dt'tt'l"mtn",d b.1 the lalul;' of Ith. It I~ 20~ln ma:--

I ,,,'~ lOrnA 

L".~200mA 

,,~ 100mA 

* * * * Output pulse \\idth at mono multi circuit Output hi!«h leHI pub!:' \\idth at a~tahl", CirCUlI 

240 • HITACHI 

2)HA17555 Unit 

18 V 

200 rnA 

200 rnA 

200 rnA 

600 IV 

o to +70 ·C 

-55 to +125 "C 

Min Typ Max Uuit 

4,5 16 V 

3,0 6,0 
rnA 

10 15 

1.0 ')0 

50 ppm/'C 

0,01 

213 xVcc' 

5.0 
\' 

1.67 

0.5 I'A 

0.2 0.5 1.0 \' 

0.1 rnA 

0.1 0,25 I'A 

10 11 v 
2.6 3.33 4.0 

0.1 0.25 

0.4 0.75 

2.0 2.5 v 
2.5 

0,25 0.35 

12.5 

12.75 13.3 \' 

2.75 3.3 

100 ns 

100 ns 

10,0 I's 



HA17555GS, HA17555PS, HA17555 

• CIRCUIT SCHEMATIC 
(ContrnlJ 

Ro-----~------~--------~--~------~4-------~--~--r__, 
( Vrr) 

(Threshold) 

2o-------~------·+_-. 
(Trigger) 

R. 

DERATING CURVE 
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.DESCRIPTION OF HA17555 OPERATION 
HA 17555 is an Integrated circuit which can provide accurate 
a time delay and oscillation. As for time delay or mono 
multi operation, output pulse width can be determined by an 
external resistor and a capacitor. At astable operation, 
oscillation frequency and duty cycle can be controlled by 
two external resistors and an external capacitor separately. 
It is possible to attract and induce 200mA current by output. 
And also, operating voltage can be used at a wide range of 
supply voltage, 5 to 15V. Particularly when supply voltage is 
5V, output level is compatible with TTL input. . 
HA17555 consists of reference voltage circuit, two kinds of 
comparators, flip-flop, output circuit, reset and discharge 
circuits. 

1_ Reference Voltage Circuit 
Supply voltage is divided into three by 5kn resistance of R" 
R. and R.. The edge of (2/3) Vcc is connected to compara­
tor A, the edge of (1/3) Vcc is connected to comparator B. 
And (2/3) Vcc is drown out as a control terminal. By im­
pressing bias at (2/3) Vcc from the outside, it is possible to 
change threshold level and trigger level of comparator. 

2. Comparator A 

Comparator A consists of 0. and 0" R., R" R3 and Rs. 
The base of 04 is connected to reference voltage (2/3) Vcc. 
It switches when voltage of threshold terminal switches (2/3) 
Vcc off. In other words, when voltage of threshold terminal 
is beyond (2/3) Vcc, 0. and 0, which have been cut off is 
turned "ON", and 0. and 04 are turned "OFF". 50,0. is 
turned "ON" and resets flip-flop. 

3. Comparator B 
Comparator B consists of 0. through 0 .. , R. and R •. The 
base of 0 .. is connected to reference voltage (1/3) Vcc, it 
switches when voltage of trigger terminal cuts (1/3) Vcc off. 
In other words, when voltage of trigger terminal decreased to 
less than (1/3) Vcc, 0'0 and 0" which have been cut off are 
turned "ON". 012 and 013 are turned "OFF". So, trigger is 
supplied to the set side of flip-flop from the collector of 0" ' 
and flip-flop is set. 

4. Flipflop 
P5 flip-flop consists of 015 through 0 .. , R. o and RII . It is 
stabilized when 0 •• is turned "ON" and 0" "OFF", by 
reset signal from comparator A. On the other hand, it is 
stabilized when 0'6 is turned "OFF" and 0., "ON", by set 
signal from comparator A. 

HA17555GS,HA17555PS,HA17555 

5. Output Circuit 

Output circuit consists of 0'0 through 0'4' R" through 
R 15' Output level is determined, according to the state of 
output transistor 0" of flip-flop. When 0" is "ON", 
output level is "Higg", and when 0" is "OFF", it is "Low". 

6. Reset 
By making reset terminal "Low" level, prior to any other 
input, the reset function can make it "Low" level and start­
ing point of a new cycle. 

7. Discharge Circuit 
Discharge circuit can discharge or charge timing constant con­
nected to the both edges, by "ON" or "OFF" of °.4 , 0'4 is 
turned "ON" and discharged at "Low" level or when the 
above reset is made. 
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• AN EXAMPLE OF OPERATING CIRCUIT 
1. Mono Multi Operation 

.!;-;;,,----!---+---oOutput 

Input (2) Trigger 

{)() 

] 100m 

Om 

Im V 

V 
" 100 

o"V 
O.lIUl 

Di scharge (7) 
(5) Control 

Voltage 

Threshold (6) 
GND 

Fig.1 Mono Multi Circuit 

V 

V 'Y 

/. ;" ~ 

" V V 

~ V 

I,.;' 
.JI· 

Timing Capacitance {' ({J.Fl 

V 

V 

V 

~ 

Fig.2 Output Pulse Width vs. Timing Capacitacne 

Fig. 1 shows a mono multi circuit using HA 17555. It is 
assumed that the external capacitor e is discharged by dis· 
charge transistor 0,. inside Ie in the beginning. 
By adding trigger terminal to negative-going input trigger 
pulse, flip-flop is set and 0,. us turned "OFF". Output is 
driven to "High". 
Capacitor e is charged through resistor RA at time constant T 

= RAe. When voltage at both edges of capacitor e reach 
threshold voltage of comparator A, flip-flop is reset and 0,. 
is conducted, capacitor e is discharged. So, output is re­
turned to "Low". Mono multi operation is occurred when· 
negative-going input pulse reaches trigger level. When once 
mono multi operation is occurred, re-trigger could be made, 
even if re-trigger signal is added during this period. 
According to Fig. 1 and Fig. 2, output pulse width is deter­
mined to be tw = 1.1 RAe. If negative-going pulseis added to 
reset and trigger terminals at the same time during mono 
multi operation, capacitor e is discharged and mono multi 
operation is occurred again at positive edge of reset pulse. 
Output remains "low" as long as reset terminal is "low". 
When the reset terminal is not used, it is better to connect 
reset terminal to Vcc in order to prevent miss operation. 
Fig. ·2 shows the characteristics of output pulse width when 
the values of RA and e are changed. Operating waveform is 
shown in Fig. 3. If the reset terminal is connected to mono 
multi circuit subordinately, it is possible to make sequential 
timer. 

2. Astable Operation 
If the second resistor RB is added to the circuit shown in Fig. 
1 and threshold terminal is connected to trigger terminal, 
HA 17555 operates as an astable circuit. Fig. 4 shows the 
circuit construction of HA 17555. 
Capacitor e is charged through RA and RB, discharged 
through R B in th is circu it. Therefore, duty cycle can be con­
trolled by RA and RB. In Fig. 4, capacitor e charges and dis­
charges between threshold voltage (about 0.67 Vee) and 
trigger voltage level (about 0.33 Vee). Fig. 5 shows a typical 
example of astable operation. In this figure, time (tH) when 
output is "High" level, time (tl) when output is "low", 
oscillation frequency (f) and duty cycle (D) are calculated as 
follows; 

tH=O.693(RA + RB)C 

t/.=O.693RB· C 

f 1.44 
(RA+2RB)C 

Duty Cycle D 
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5V 
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HA17555GS, HA17555PS, HA17555 

RA=19kS2 
RB =l2kQ 

C =O.l.uF 
Rl.=lka 

Terminal C F---+-->--"-¥=--f- --'~-""""'-j-+--'>+-,,'1 
(6pin) 

Output 

0 

Output at 
Terminal C 
(Spin) 

0 

~V 

+ 
I 

: I 

~ ~ 
i 
5V 

i 

It 
lal Vcc=5V 

, 
i 
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I ! 

~ :-++ 
I 
: I 
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-'\ 

I 
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(b) Vee =15V 
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C=O.lJlF 
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Fig.3 Operation Waveform of Mono multi circuit Fig.5 Operation Waveform of Astable Circuit 

(411 (81 
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II. 

121 
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(31 
'---- Triuer 

0,. 

Discharge 
T7I 

~r 
Control II. 
Voltage 

Threshold 
(61 

GND r ~ I' 
O.I.uF 

Fig.4 Astable Circuit 

fll' 
(Jutput 

3. Cautions in Use 
Such integrated circuit for tinier as HA 17555 type may 
produce switching noise on power supply and GND line dur­
ing usage. In this case, abnormal output waveform may be 
produced by impedance inside power supply or impedance 
between power supply and GND. So, please take considera­
tion in order to make impedance of each wiring less than the 
following value at packaging. 

R, : 

R2I , 
Ib, 

II, 

II" 

Power supply output impedance 

R, ~ 5OmO 

Lead wiring resistor 

R .. + R .. ~ l00mO 

Substrate wiring resistor 

R .. +R •• ~2OmO 
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HA 16605W .Burner Controller 

Recently bumer control equipment has been improved and 
required to obtain small outline, high performance and multi 
functions. And now, electronic burner controller is going to 
become more popular to save energy and to have better 
safety functions .. 
The HA1660SW is a one chip monolithic IC, integrated of 
the sequential control pert in the bumer 'control equipment. 
This IC has four sequence control modas, so that it can 
provide functions for various bumer systems. 
In each mode, fail-.afe functions are provided. And this IC 
has capability of driva relays directly . 

• FEATURES 
• Four kinds of fixad control sequance 
• Commercial frequency 5O/60Hz can b8used for the clock 

pulse of intemal timer. 
• Transistors wh ich can drive the power relay directly are 

builtin. 
• Comperators are built in. 
• Provides safety functions. 

• BLOCK DIAGRAM 
Input 
Terminal 
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.1 : 
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I 
I 
I 
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I 
I 
I 
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r-~------~~~: 
I 
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n---" 
I I 
I I 
I I 
I I 
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I L __________________________ .-_!.I 

• PIN ARRANGEMANT 

(Top View) 

Output 
Terminal 

(DP-20) 

• PIN DESCRIPTION 

Pin No. Symbol Description 

1 p Decoder input to discriminate four 
kinds of control sequence. 

2 NC Non Connect 

3 S Decoder input to discriminate four 
kinds of control sequence. 

4 Vee Power Supply 

5 EV* Power transistor output for driving 
the magnetic-valve. 

6 IG* Power transistor output for driving 
the ignition equipment 

7 RUN* Power transistor output for driving 
the operation lamp 

8 M* Power transistor output for driving 
the blower motor 

9 ALM* Power transistor output for driving 
the alarm lamp 

10 GND GND 
11 CP Clock signa\{50/50Hz)input 

12 NC Non connect 

13 EM Emergency stop signal input 

14 WTe Output of the water temperature 
detection signal 

15 WT Input of the water thermo signal 

16 T Input of the reference voltage for the 
water thermo and for the safety thermo 

17 ST Input of the safety thermo signal 

18 I'D .. Output of the flame detection signal 

19 FDe Input of the f1a~e detection signal 

20 FDEf Input of the reference signal for the 
flame detection 

* Open collector output of ;\;P:\ transistor 
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HA16605W 

.ABSOLUTE MAXIMUM RATINGS (Ta~25°C) 

Item Symbol Rating Unit Applied Terminal Note 

Supply Voltage Vee 7.0 V Vee 

-0.5 to Vce +5.0 CP, EM 

Input Voltage VIN -0.5 to Vee+1.0 V P, S 

-0.5 to Vee+3.0 FDEP, FDe, T, ST, WT I 

-0.5 to Vee +3.0 FDc, WTc 
Output Voltage Vo~r V 

-0.5 to +25 IG, EV, RUN, M, ALM 2 

2 FDc, WTc 

Output Current lout 75 rnA IG, EV, M, ALM 
3 

100 RUN 

Power Dissipation PT 500 mW 

Operating Temperature Range To" -20 to +75 °C 

Storage Temperature Range Tal, -55 to +125 °C 

Notes \ 1. Internal impedance of the drive source should be more than lkn. 
2. Allowable value ..... hen the output transistor is in OFF state. 
3. Allowable \'alue when the output transistor is in ON state . 

• ELECTRICAL CHARACTERISTICS 

Item Symbol Test Condition min max Unit Application Terminal Note 

I Low ViL - 0.6 
Input Voltage I High 

V CP,EM I 
VIH 2.B -

Input Clamp Voltage ViC he--12mA -1.5 - V CP,EM 

Vee-4.5V, IOL-2mA - 0.3 V FDc, WTc 

Output Voltage (Low Level) VOL Vee-4.5V, IOL-75mA - 0.7 V IG, EV, M, ALM 

Vec -4.5V, IOL-IOOmA - 0.7 V RUN 

I Low IlL Vec-5.5V, ViL-OV -200 - pA 
Input Current CP,EM -I High I/H Vcc-5.5V, ViH-5.5V - 100 pA 

Vcc-5.5V, VOH-B.5V - 0.2 pA FDc, WTc 

Output Current (High Level) IOH Vcc -5.5V, VoH -20V - 50 pA IG.EV,RUN,M 
-

Vec-5.5V, VoH -25V - 1.0 rnA ALM 

Comparator Input Bias Current liB Vee-5.5V, VI-OV -250 - nA 2 

Comparator Input Offset Voltage Vio Vee-5.0V, V"j-I.4V - 10 mV 3 

Compara,tor Common Mode Input Voltage VCM 0 Vcc1.6 V 3 

Supply Current Icc Vee-5.0V - 70 rnA 

Power Supply Voltage Vee 4.5 5.5 V 

Maximum Clock Frequency je, 10 - kHz 

:'\otes I 1. Low and High signal le\'els applied to terminals CP and EM. 
2. This item is applied to the inputs of comparators. FD+. FD-, T. ST and WT. 
3. These items are applif'd to FD+-FD-, T-ST and T-WT of the comparators . 
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HA16605W 

• SIGNAL STATES AND LEVELS OF 110 INTERFACE 

Interface Block Terminal Name Signal State 

p 
Connect to Vee at '"1 n level input, and to GND at "0" 

Decoder 
S level input. 

Clock Interface CP 

Emergency Input EM 
Emergency state is detected at Low level input on this 
terminal, and ALM output turns ON. 

FDEB 
High level on this terminal turns the sequence to the flame 
detected state. 

Cpmparator ST Low level on the inverting input turns the ALM output ON. 

WT 
Low level on the inverting input turns the all sequence 
Reset. 

Driver 
EV,IG, Output OFF equals to "I" level.' 
RUN, M, ALM Output ON equals to "0" level. 

.SYSTEM CONNECTION 

VII 

* 1 LED for alarm lamp . 
• 2 LED for operation monitor lamp. 

Vee 

'----_e. Emergency Stop 
Signal 

* 3 Relay coils to dr-h'e the electromagnetic,\·ah·e. the ignition equipment and the blower motor. 
* 4 De\'ice for flame detection 'e. g. Cds' 
* 5 Thermistors for detection of water temperature. 
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• SEQUENCE TIME TABLE 

~e PJ 0 PI 1 pi 0 

Item sl 0 sl 0 Sl 1 

Pre-purge Timing 8 sec 17 sec 17 sec 

Ignition Timing ·1 9 MAX 4 MAX 8 MAX 

Post-ignition Timing - - 17 

Safety Switch Timing 9 4 8 

Ignition Return None None Possible 

Pre-purge Return Provided Provided Provided 

Note} * 1 Ignition should be turned off at the same time of flame ON. 
* 2 All values shown in this table are measured under the condition of that: 

clock input: f= 60Hz (commercial frequency) 

• SEQUENCE CHART 
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pi 1 

SI 1 

68 sec 
-

170 
-

-
-

S:O 

0 17 21 
FAN ..J 1 
VALVE ,....., 
IGN ,....., 
RUN 

.F-O 
TH -' --ALM L--

0 17 21 
FAN -' i 
VALVE i i 

IGN ... i 

RUN 
i 

F·D 
TH 
ALM -' 

17 21 
FAN 
VALVE -----. ,., 
IGN ,--, 
RUN -----. 
F·D ----. 
TH 
ALM 

1721 
FAN i 
VALVE ----. 1 
IGN ~ RUN -----. 
F·D -----. I 

TH 
ALM 
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HA 16617 P , H A 16619 P .Fluorescent Display Drivers 

HA 16617P and HA 16619P are fluorescent display drivers 
operating in high voltage which use positive and negative 
power source, respectively . 

• FEATURES 
• Capable of driving fluorescent display tube directly 

because of the built-in 8 circuits and the built-in pull 
down resistors at output. 

• For the inputs, CMOS or TTL accepted. 
• The output pulse is non-inverted or inverted from the 

input pulse in HA16617P or HA16619P, respectively. 

• CIRCUIT SCHEMATIC (1/8) 

eHA16617P 

L---~~------------~----~GND 

eHA16619P 

GNU 

OUT 
R, 

R, 

VEE 

IOP-18) 

.PIN ARRANGEMENT 

eHA16617P 

(Top View) 

eHA16619P 

INl 

rEE 

(Top View) 
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HA16617P,HA16619P 

.ABSOLUTE MAXIMUM RATINGS (Ta=25'C) 

Item Symbol HA16617P HA16619P Unit 

Supply Voltage VEE -0.3 to +65 +0.3 to -65 V 

Input Voltage v,. -0.5 to +10 +0.5 to -10 V 

Output Voltage Va", -0.3 to +65 +0.3 to -65 V 

Output Current· 1_, -45 -45 rnA 

Power Dissipation·· PT 625 625 ,mW 

Operating Temperature Top, -20 to +75 -20 to +75 ·c 

Storage Temperature T.,. -55 to +125 -55 to +125 ·c 

* When only one circuit turns ON . 
• * Value when Ta~50"C. Deratinl! curve a~ve To-SO"C shall be 8.3mW/"C. 

• ELECTRICAL CHARACTERISTICS (Ta=-20 to +75'C) 

HA16617P HA16619P 
Item Symbol Test Conditions Unit 

min typ max min typ max 

Vee-60V, V0 657V 2.4 
\<1H V 

VE'~ -60V, Yo,;>; -55V -1.5 
Input Voltage 

Vee~60V, Vo;>;3V 0.4 
\<1L V 

V •• ~-60V, Vo6-3V -4 

Vee-60V, V,.-2.4V 0.22 
rnA 

I/H Vee~60V, V,.~5V 0.45 

Input Current 
V •• ~-60V, V,.~-1.5V -280 pA 

Vee-60V, V,.-0.4V 80 pA 

IlL V •• ~-60V, V,.~-4V -1.2 
rnA 

V •• --60V, V..--7V -2.6 

Vee~60V, V..~2.4V,1o~-40mA 57 58.5 
VOH V 

V •• --60V, V..--4V,lo~-40rnA -3 -1.5 
Output Voltage 

Vee~60V, V..~O.4V 3.0 
VOL V 

V •• --60V, V..--1.5V -55 

/CC( OFF) Vee~60V, all Circuit V .. -0.4V 0.04 0.4 
rnA 

JEE ( OF'F) VEE~-60V,AIICircuit V..--1.5V -1.3 
Quiescent Current 

/CC( ON) Vcc=60V, One Circuit V .. ~2.4V 4.0 

V.;--4V 
rnA 

hE(ON) Vee --60V,AII Circuit -12 

.APPLICATIONS 

eHA16617P eHA16619P 

ov +551' 

ov 
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.BASIC CIRCUIT 

(a) Stalic Type 

Use as the 
Segment Driver 

I BAl66}?!', 

Use as the 
Segment Driver Vee 

eHITACHI 

HA16617P,HA16619P 

(b) Dynamic Type 

253 



HA 16617 P J , HA 16619 P J • Fluorescent Display Drivers 

HA16617PJ and HA16619PJ are fluorescent display drivers 
operating' in high voltage which use positive and negative 
power source, respectively . 

• FEi\TURES 

• Capable of driving fluorescent display tube directly 
because of the built·in 8 circuits and the built·in pull 
down resistors at output, 

• For the inputs, CMOS or TTL accepted, 
• The output pulse is non-inverted or inverted from the 

input pulse in 16617PJ or HA16619PJ, respectively. 

.CIRCUIT SCHEMATIC (l/S) 

eHA16617PJ 

----0 Vee 

"HI l~tEL. ".. '.. ·L.'~R ... ~Q+'----oOl'1' 
QI R2 R7 

I 
----0 G~IJ 

eHA16619PJ 

'--.Iw--+----o 1)[,1' 

(OP-181 

• PIN ARRANGEMENT 

eHA16617PJ 

(Top View) 

eHA16619PJ 

(Top View) 
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.ABSOLUTE MAXIMUM RATINGS (Ta~25°C) 

Item Symbol HA16617PJ 

Supply Voltage VFf: -0.3 to +65 

Input Voltage V., -0.5 to +10 

Output Voltage !C,., -0.3 to +65 

Output Current * L., -45 

Power Dissipation •• Pr 625 

Operating Temperature Top, -40 to +85 

Storage Temperature T'ig -55 to + 125 

* When only one circuit turns ON 
* *Value when Ta~50·C. Derating curve ahove Ta=50"C shall be 8.3m\\'/'C. 

• ELECTRICAL CHARACTERISTICS (Ta~ -45to +S5°C) 

HA16617PJ 
Item Symbol Test Conditions 

Min Typ Max 

Vcc 060V, Vo"'57V 2.5 
V1J/ 

VE£~ -60V, Vo~ -55V 
Input Voltage 

VC<"~60V, Vo~3V 0.4 
V" 

VEE - -60V, Va"? -3V 

Vcc~60V, V.,~2.5V 0.22 

/'H Vcc~60V, V,,~5V 0.45 

VEE~ -60V, V.,~-1.4V -280 
Input Current 

Vcc~60V, V.,~0.4V 80 

IlL VEE~ -60V, V.,~-4.3V 

VEE~ -60V, V.,~-7V 

Vcc~60V, V.,~2.5V 
57 58.5 

V(JH 
lo~ --40mA 
VH~-60V, V.,~-4.3V 

Output Voltage lo~ -40mA 

VOL 

Vcc "'-.60V, V.,~0.4V 3.0 
VEE~ -60V, V.,~ -1.4V 

I CC( UFF) 
V, c~60V, All 

0.04 0.4 
Circuit V.,-0.4V 

i EE ( OFF, 
VEE~ - 60V, All 
Circuit V.,- -1.4V 

Quiescent Current 
Vu ·-60V, One 

1cc ( Vi';) 4.0 
Circuit V.,-2.5V 

I Er , In., 
Vcc - -60V, All 
Circuit V.,- -4.3V 

• APPLICATIONS 

eHA16617PJ eHA16619PJ 

HA16617PJ,HA16619PJ 

HA16619PJ Unit 

+0.3 to -65 V 

+0.5 to -10 V 

+0.3 to -65 V 

-45 rnA 

625 mW 

-45 to +85 ·c 
-55 to +125 ·C 

HA16619PJ 
Uuit 

Min Typ Max 

V 
-1.4 

V 
-4.3 

rnA 

-280 

p.A 

-1.2 rnA 
-2.6 

V 
--3 -1.5 

V 
'-55 

rnA 
-1.3 

rnA 
-12 

Input voltage within 0 to + 7V shall be used with regard to 
GND. 

Input voltage within 0 to -7V shall be used with. regard to 
GND, 

uv 
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HA16617PJ,HA16619PJ 

.SASIC CIRCUIT 

'al.1rlnlnH.1rIr' ~::mae~tthDriver 
Use as the Vee 
$egment Driver 

(HA16617P) : 

,(L-----

(.) Static Type (b) Dynamic Type 
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MEMO 
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MEMO 
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HITACHI AMERICA, LTD. 
SEMICONDUCTOR AND IC DIVISION 

HEADQUARTERS 
Hitachi, Ltd. 
New Marunouchi Bldg., 5-1, 
Marunouchi 1 chrome 
Chiyoda-ku, Tokyo 100, Japan 
Tel: Tokyo (03) 212-1111 
Telex: J22395, J22432, J24491, 

J26375 (HITACHY) 
Cable: HITACHY TOKYO 

REGIONAL OFFICES 

NORTHEAST REGION 

Hitachi America, Ltd. 
5 Burlington Woods Drive 
Burlington, MA 01803 
617/229-2150 

SOUTH CENTRAL REGION 

Hitachi America, Ltd. 
Two Lincoln Centre, Suite 865 
5420 LBJ Freeway 
Dallas, TX 75240 
214/991-4510 

NORTH CENTRAL REGION 

Hitachi America, Ltd. 
500 Park Blvd., Suite 415 
Itasca, IL 60143 
312/773-4864 

NORTHWEST REGION 

Hitachi America, Ltd. 
2099 Gateway Place, Suite 550 
San Jose, CA 95110 
408/277-0712 

SOUTHWEST REGION 

Hitachi America, Ltd. 
21600 Oxnard St., Suite 600 
Woodland Hills, CA 91367 
818/704-6500 

SOUTHEAST REGION 

Hitachi America, Ltd. 
4901 N.W. 17th Way, Suite 302 
Fort Lauderdale, FL 33309 
305/491-6154 

U.S. SALES OFFICE 
Hitachi America, Ltd. 
Semiconductor and IC Division 
2210 O'Toole Avenue 
San Jose, CA 95131 
Tel: 408-942-1500 
Telex: 17-1581 
Twx: 910-338-2103 
Fax: 408-942-8225 
Fax: 408-942-8880 

DISTRICT OFFICES 

• Hitachi America, Ltd. 
1700 Galloping Hill Rd. 
Kenilworth, NJ 07033 
201/245-6400 

• Hitachi America, Ltd. 
3500 W. 80th Street, Suite 660 
Bloomington, MN 55431 
612/831-0408 

• Hitachi America, Ltd. 
80 Washington St., Suite 302 
Poughkeepsie, NY 12601 
914/485-3400 

• Hitachi America, Ltd. 
6 Parklane Blvd., #558 
Dearborn, MI 48126 
313/271-4410 

• Hitachi America, Ltd. 
6161 Savoy Dr., Suite 850 
Houston, TX 77036 
713/974-0534 

• Hitachi America, Ltd. 
5775 Peachtree-Dunwoody Rd. 
Suite 270C 
Atlanta, GA 30342 
404/843-3445 

• Hitachi America, Ltd. 
18300 Von Karman Avenue, Suite 730 
Irvine, CA 92715 
714/553-8500 

• Hitachi America, Ltd. 
10300 S.w. Greenburg Rd., Suite 480 
Portland, OR 97223 
503/245-1825 

• Hitachi (Canadian) Ltd. 
2625 Queensview Dr. 
Ottawa, Ontario, Canada K2A 3Y4 
613/596-2777 




