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General Description
The D2010 is designed as a phase-control ci rcui t in

bipolar technology.I t enables load-current detec t ion and has a

sof t -star t funct ion as well as reference vol tage output .Motor

control with load-current feedback and over load protect ion are

preferred appl icat ions .

The D2010 is avai lab le in SOP16 and DIP16 packages.

Features
 Full wave current sensing

 Mains supply var iat ion compensated

 Programmable load-current limita t ion with over-and high- load output

 Variable sof t -star t

 Voltage and current synchronizat ion

 Automatic ret r iggering switchable

 Trigger ing pulse typica l 125mA

 Internal supply vol tage monitoring

 Current requirement ≤ 3mA

 Temperature compensated reference vol tage

Package Information

Part NO.
Package

Description
Package
Marking

Package
Option

D2010 DIP16 CHMC SXXXX
D2010 25/Tube

D2010F SOP16 CHMC SXXXX
D2010F

50/Tube
1800/Reel

CHMC:Trademark D2010/D2010F :Par t NO. SXXXX:Lot NO.

Applications
 Advanced motor control

 Grinder

 Dri ll ing machine

DIP16

SOP16
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Block Diagram

Pin Configuration Pin Symbol Function

1 Mode Mode select ion

2 GND Ground

3 Vs Supply vol tage

4 High load High load indica tion

5 VRφ Ramp current adjus t

6 Vsync. Vol tage
synchronizat ion

7 Output Trigger output

8 Isense Load current sensing

9 Isense Load current sensing

10 Cφ Ramp vol tage

11 Control /
Comp.

Contro l input /
Compensat ion output

12 ILOAD Load current limita t ion

13 Csoft Soft star t

14 VRe f Reference vol tage
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Block Diagram With External Circuit
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Absolute Maximum Rating （ Tamb=25℃）

Characteristics Symbol Value Unit
Sink current pin 11

t≤10μs
-I S
- i s

30
100 mA

Sync. current pin 15
t≤10μs

± I sy n cV
± i sy n cV

5
20 mA

Phase control

Control vol tage -V I 0-V 8 V

Input current ±I I 500 μA

Charging current -Iφmax 0.5 mA

Soft-start

Input vol tage -V I 0-V 8 V

Pulse output
Input vol tage pin 16 +V I

-V I

2
V11

V

Reference voltage source
Output current pin 8

t≤10μs Io 10
30 mA

Load current sensing

Input current pin 1 and 2 ±Ii 1 mA

Input vol tage pin 5 and 6 -Vi 0-V 8 V

Overload output pin 13 IL 1 mA
High-load output pin 12

t≤10μs IL 30
100 mA

Storage tempera ture range Tstg -40 to +125 ℃

Junct ion temperature range Tj 125 ℃

Ambient tempera ture range Tamb -10 to +100 ℃

Thermal Resistance
Ch a r a c t e r i s t i c s Symbol Value Unit

J u n c t i o n a m b i e n t D I P 1 6
SO P 1 6 o n p . c .
S O P 1 6 o n c e r a m i c

R th JA

120
180
100

K/W
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Electrical Characteristics
（Unless otherwise specif ied，Vs=-13V,Ta=25℃ reference point pin 10）

Characterist ics Symbol Test condit ions Min. Typ. Max. Unit

Supply

Supply voltage limitation -Vs -Is=3.5mA
-Is=30mA

14.5
14.6

16.5
16.8 V

Cur ren t requ i r ement -Is -Vs=13.0V
(pins1,2,8 and 15 open) 3.2 mA

Reference voltage source

Refe rence vol tage -VRe f
IL=10μA
IL=2.5mA

8.6
8.4

8.9
8.8

9.2
9.1 V

Temperature coefficient TCVRe f
Is=2.5mA
Is=10μA

-0.004
+0.006 %/K

Voltage monitor ing pin11
Turn-on thresho ld -Vson 11.3 12.3 V

Phase control-synchronizat ion
Input cur ren t ±I sy n cV Voltage sync . 0.15 2 mA
Vol tage l imi ta t ion ±V sy n cV ±IL=2mA 8.0 8.5 9.0 V
Input cur ren t ±I sy n c I Current sync. Pin16 3 30 µA

Reference ramp
Charg ing cur ren t -Iφ Pin14 1 100 µA
Sta r t vo l tage -Vmax Pin3 1.85 1.95 2.05 V
Temperature coefficient of
start voltage TCR Pin3 -0.003 %/K

Fina l vo l tage -Vmin Pin3 V 8±200mV
Rφ-refe rence vol tage VRφ Iφ=10μA pin14 and 11 0.96 1.02 1.10 V

Temperature coefficient TCVRφ Iφ=10μA pin14
Iφ=1μA

0.03
0.06 %/K

Pulse outpu t cur ren t I0 V16=-1.2V pin16 100 125 150 mA

Output pu lse wid th tp Vs=V l im i t ,
C3=3.3nF pin16 30 µs

Automatic retr iggering
Repe t i t ion ra te tpp I15≥150μA 3 5 7.5 tp
Threshold vol tage ±V I Pin16 20 60 mV

Soft start pin 7
Sta r t ing cur ren t - I 0 V7=V 8 5 10 15 µA
Fina l cur ren t - I 0 V7- 1 0=-1V 15 25 40 µA
Discharge cur ren t + I 0 0.5 mA
Output cur ren t + I 0 Pin4 0.2 2 mA

Supply voltage compensat ion pin 15

Transfe r gain Gi I15/I5 pin15/5
(pins 1 and 2 open) 14 17 20

Output offse t cur ren t ±I 0 V (R6 )=V 15=V 5=0 2 µA
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Cont inue:

Characterist ics Symbol Test condit ions Min. Typ. Max. Unit

Load current detect ion R 1=R 2=3kΩ,V 15=0,V 5=V 6=V 8

Transfe r gain G I I 5 /150mV,I 6 /150mV 0.28 0.32 0.37 µA/mV
Output offse t cur ren t -I 0 Pin5,pin6-8 0 3 6 µA
Refe rence vol tage -VRe f I 1 ,I 2=100μA pins 1 and 2 300 400 mV
Shunt voltage amplitude ±V (R6 ) 250 mV

Load current limitat ion pin6-8
High load swi t ch ing VT70 Threshold VT70 4 4.35 4.7 V
Over load swi t ch ing VT100 Threshold VT100 5.8 6.2 6.6 V
Res ta r t swi tch ing VT25 Threshold VT25 1.25 1.55 1.85 V
Input cur ren t Ii Enquiry mode 1 µA
Output impedance Ro Switching mode 2 4 8 kΩ

Programming input pin9
Input
vo l tage -au to-s ta r t -V 9 Pin 9 open 3.8 4.3 4.7 V

Input cur ren t -I 9
I 9

V 9=0(αmax )
V 9=V 8(Imax )

5
5

10
10

20
20 µA

High load output VT70 pin11-12 I12=-3mA

Sa turat ion vol tage Vsat
Vlim

V 6- 8≤VT70
V 6- 8≥VT70

0.5
7.0

0.75
7.4

1.0
7.8 V

Overload output VT100 V 9=open or V 9=V 10

Leakage cur ren t I Ikg V 6- 8≤VT25
V 13=(V 11+1)V pin 13 0.5 µA

Sa turat ion vol tage Vsat V 6- 8≥VT100

I 13=10µA pin11-13 0.1 V

Output current,max.load I13 V 9=V 8 pin 13 1 mA
Leakage cur ren t I Ikg V 6≤VT100 pin 13 4 µA

Output impedance Ro Open col lec tor
V 6≥VT100 pin 13 2 4 8 kΩ

Sa turat ion vol tage V13 - 8
V 6- 8≥VT100
I 13=10µA pin13 100 mV
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Application Circuit
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Characteristics Curves
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Outline Dimensions

DIP16 Unit : mm
A

L

e

A2
A1

B1 B

E1

E2

D

E

C

Symbol Dimensions In Mil l imeters Dimensions In Inches
Min Max Min Max

A 3.710 4.310 0.146 0.170
A1 0.510 0.020
A2 3.200 3.600 0.126 0.142
B 0.380 0.570 0.015 0.022
B1 1.524(BSC) 0.060(BSC)
C 0.204 0.360 0.008 0.014
D 18.800 19.200 0.740 0.756
E 6.200 6.600 0.244 0.260
E1 7.320 7.920 0.288 0.312
e 2.540(BSC) 0.100(BSC)
L 3.000 3.600 0.118 0.142
E2 8.400 9.000 0.331 0.354
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SOP16 Unit : mm

eb

D

E E1

A1
A2 A

L Cθ

Symbol Dimensions In Mil l imeters Dimensions In Inches
Min Max Min Max

A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.007 0.010
D 9.800 10.200 0.386 0.402
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
e 1.270(BSC) 0.050(BSC)
L 0.400 1.270 0.016 0.050
θ 0° 8° 0° 8°
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Statements

 Si l icore Technology rese rves the righ t to make changes wi thout fur the r no t ice to any produc ts or

spec i f ica t i on s here in . Before cus tomers pl ace an order, cus tomers need to conf i rm whethe r

dat ashee t ob ta ined is the la te s t ver s ion , and to ver i fy the in tegr i ty of the re levan t in format ion .

 Fa i lu re or mal func t ion of any semiconduc tor produc ts may occur under pa r t icu l a r condi t i ons ,

cus tomers sha l l have obl iga t ion to comply wi th sa fe ty st andards when cus tomers use Si l icore

Technology produc t s to do the i r sys tem des ign and machine manufactur ing , and take

cor responding sa fety measures in orde r to avoid poten t ia l r i sk of fa i l u re tha t may cause per sona l

in ju ry or proper ty damage .

 The produc t upgrades wi thout end , Si l icore Technology wi l l wholehea r t ed ly prov ide cus tomers

in tegra ted ci rcu i t s tha t have bet te r per formance and be t te r qual i ty.


