\ Products Data Sheet

Analog Semiconductor IC

GENERAL DESCRIPTIONS

The VDA series are voltage detectors with low voltage, low power

consumption and high accuracy. The accuracy of the detection voltage HAL OGEN

is detected based on a voltage reference of high accuracy that the

tgmperature coefficignt is controllgd. The detection voltage is made in -iﬂ ROHS

high accuracy by using the laser trimming technology. 527 COMPLIANCE COMPLIANCE

FEATURES

® Detection voltage range «««--«««veoveeriieaiii, 0.8V~6.0V (selectable with a step of 0.1V)

[ ] Operating Vo|tage FANQE - rrrrrrrrrrens 0.7V~6.0V

® High accuracy detection voltage «««««:«-eevveeeeeennnn +1% (VDET=1.8V~6.0V) / +2% (VDET=0.8V~1.7V)
® Detection voltage temperature characteristics ---- - Typ. +20ppm/°C (VDET = 1.8V~6.0V)

@  OULPUL LYPES -+ v v v v veereeeerieieieeaiae e CMOS or N-channel open drain

® LOW CUrrent CONSUMPLION -+« «xvereerreeeeenienss Typ. 0.6pA (VIN = 1.5V)

® Operating temperature range «««- -+« oeeervreeannes. —-40°C ~ +85°C

@ Small package ««- -« rerrrrrrii SOT-23 (2.9%2.8x1.1mm)

APPLICATIONS

® Reset of microprocessor
Power-on reset of system
Charge detection of battery
Battery back-up of memory
Monitoring of battery life time




Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

PRODUCTS NUMBERING GUIDE

VDAL LI

Design version

A:ToPR =-40°C ~ +85°C

Package form

T:S0T-23

Output type

C : CMOS output
N : N-channel open drain output

Detection accuracy rate

10 : +1%
20 : ¥2%

Detection voltage

08 ~ 60 : Selectable with a step of 0.1V

in the range of 0.8V ~ 6.0V
e.g.)18:1.8V
30:3.0v

PIN CONFIGURATION / MARKING SPECIFICATION (SOT-23)

® Pin Configuration

vin No. Symbol Descriptions
1 VouTt Output
2 Vss Power ground
ABICIDIE 3 VIN Voltage input
FFFF
® Marking Specification
Code Mark Contents
Vout Ves A CorN Output type
(Top view) BC 08~60 Detection voltage
D lor2 Detection accuracy rate
A Version
F Internal rule Lot number




Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL APPLICATION CIRCUITS

® CMOS output ® N-channel open drain output

100KQ VouT O
VIN

Vss
1

Vout

)
VIN v
i 1

BLOCK DIAGRAM

® CMOS output ® N-channel open drain output
V||%_‘ VIN
e
VouT VouT
Voltage Voltage
Reference :I Reference :I
I I |
Vss ! Vss ! !
[; ] ] [g ] ] ]
ABSOLUTE MAXIMUM RATINGS
Items Symbol Ratings Unit
Input voltage range VIN -0.3~+7.0 \%
Output current lout 50 mA
Output voltage range VouTt Vss —-0.3 ~ VIN +0.3 \%
Power dissipation 1) SOT-23 PD 400 mw
Operating temperature range TOPR —-40 ~ +85 °C
Storage temperature range TSTG -55 ~ +125 °C
Note :

1) Power dissipation depends on conditions of mounting on boards.
PCB dimension is 50mmx50mmx1.6mm.



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

ELECTRICAL CHARACTERISTICS

(Ta=25°C unless otherwise specified)

Iltems Symbol Conditions Min. Typ. Max. Unit '_I'est_
circuit
Operating voltage VIN VDET = 0.8V ~ 6.0V 0.7 - 6.0 \% 1
VDET VDET = 1.8V ~ 6.0V VDET VDET VDET v
. Ta = -40°C ~ +85°C x0.99 x1.01
Detection voltage 1
VDET VDET = 0.8V ~ 1.7V VDET VDET VDET v
Ta = -40°C ~ +85°C x0.98 x1.02
. VDET VDET VDET
Hysteresis range VHYS x0.02 x0.05 x0.08 Y, 1
VIN=0.7V 0.1 0.35 - mA
VIN=1.0V 1.0 2.3 - mA
VIN=2.0V 3.0 8.2 - mA
N-ch 3
VDs=0.5V
VIN=3.0V 5.0 11.1 - mA
Output current lout
VIN=4.0V 6.0 12.8 - mA
VIN=5.0V 7.0 13.8 - mA
CMOS P-ch _
VDS=2 1V VIN=6.0V - -95 -15 mA 4
CMOS N-ch _
VDS=2 1V VIN=6.0V 15 9.5 - mA 3
VIN=1.5V - 0.6 2.1 UA
VIN=2.0V - 0.7 25 LA
Current consumption Iss VIN=3.0V - 0.8 2.8 UA 2
VIN=4.0V - 0.9 3.0 LA
VIN=5.0V - 1.0 3.4 LA
Leak current ILEAK VIN=6.0V VouT=6.0V - 10 100 nA 3
VDET = 1.8V ~ 6.0V
o ) - +20 - m/°C
Detection voltage AVoer/ | Ta=-40°C ~ +85°C PP 1
temperature coefficient ATa*VDET | VVDET = 0.8V ~ 1.7V +100 roc
Ta = —40°C ~ +85°C ; * - jpem
Delay time ToLy Inverts from VDR to VouTt - 0.03 0.2 ms 5

VDR—VOUT inversion




Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TEST CIRCUITS

® Circuit (1) — Operating voltage, Detection voltage, Hysteresis range, Detection voltage temperature coefficient

i R 2100KQ
V|N_7..1 (\/) Vourt

Vss <V>

Note 1) :

The resistor (100KQ) is not necessary for CMOS output products.

® Circuit (2) — Current consumption

®

® Circuit (3) — N-ch driver output current

VIN VIN

VIN_

VIN
T— Vour—O . Vour

Vss Vss

TVDS

® Circuit (4) — P-ch driver output current ® Circuit (5) — Delay time (VDR—VOUT inversion)

l R Z100KQ ™
VIN VDS VIN
VIN
— Vout @ Vout
Measurement
Vss Vss of wave form
B Note 1) : B

The resistor (100KQ) is not necessary for CMOS output
products.



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector
VDA Series

DESCRIPTION OF OPERATION

® General operation (CMOS Output)
In reference to following the block diagram of CMOS output VDA series ;

VIN l:} *

) —

Voltage g P-ch
Reference - Vour
0—|
I

| N-ch

Vss ® ®

A. When the input voltage (VIN) is higher than the release voltage (VREL), the input voltage (VIN) is
provided at the output terminal because N-ch transistor is OFF and the P-ch transistor is ON. And,
the output maintains the same level of input as long as the input voltage remains above the detection
voltage (VDET).

B. When the input voltage (VIN) falls below the [ TIMING CHART ]
detection voltage (VDET), the N-ch transistor is
ON and the P-ch transistor is OFF. And, the Input voltage (VIN)
output voltage (Vour) is same as ground level \
(Vss). \ Release voltage (VREL)
C. When the input voltage (VIN) falls below the Detection voltage (VDET)

minimum operating voltage, the output becomes
unstable, or goes to VIN when the output is pulled
up to VIN.

Min. operating voltage

D. When the input voltage (VIN) rises above the Power ground (Vss)
minimum voltage, the ground voltage (Vss) level
is maintained even though the input voltage (VIN)
rises above the detection voltage (VDET) as long

as it does not exceed the release voltage (VREL) \
level Y- Release voltage (VREL)

Output voltage (Vour)

E. When the input voltage (VIN) rises above the
release voltage (VREL), the N-ch transistor
becomes OFF and the P-Ch transistor becomes
ON. And, the output voltage (VouT) is equal to
input voltage (VIN). This difference between VDET
and VREL is hysteresis range (VHYS). AB C DE

Detection voltage (VDET)
\ Hysteresis range (VHYS)

Min. operating voltage
Power ground (Vss)




Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL CHARACTERISTICS — Supply Current vs. Input Voltage

® VDA2010CTA (CMOS 2.0V) ® VDA2510CTA (CMOS 2.5V)
VIN=0V~6.0V, Step=0.2V VIN=0V~6.0V, Step=0.2V
1.8 1.8
Ta=+85°C
1.6 1.6
2:. 1.4 // 2::; 14 Ta=+85°C
\8’ 12 //\ // ;250(: E 1o AN\ //
= = Ta=+25°C
E 10| " e £ 10 AR -
£ 08 I A— g o8 /\ Ta=-40°C
(i‘ 06 ’ / — // g 06 I b //
z 0 z O
g 04 // = 3 o4 ////‘
0.2 Id 0.2 [
0 0
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Input Voltage : VIN (V) Input Voltage : VIN (V)
® VDA1020NTA (N-ch 1.0V) ® VDA1810NTA (N-ch 1.8V)
VIN=0V~6.0V, Step=0.2V VIN=0V~6.0V, Step=0.2V
1.8 1.8
Ta=+85°C
1.6 1.6
ER ] S 14
3 12| ) 8 12 Ta=+85°C
: o l \// Ta=+25°C : 10 /\ /
c . e c . v —
a:) , P N // g I/ \v-/ — Ta=+25°C
5 038 N Ta=-40°C 5 08 o
3 I/ = 3 | _—
> 0.6 > 0.6 Ta=-40°C
B ol g oal [~
g A g —
(?) 0.4 U:) 0.4 /l
0.2 0.2
0 0
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Input Voltage : VIN (V) Input Voltage : VIN (V)
® VDA2710NTA (N-ch 2.7V) ® VDA4010NTA (N-ch 4.0V)
VIN=0V~6.0V, Step=0.2V VIN=0V~6.0V, Step=0.2V
1.8 1.8
1.6 1.6
< Ta=+85°C <
3 14 3 14 A\
é’ 10 //\ __— E 12 - \ Ta=+85°C
o — Ta=+25°C = yd —
£ 10 _—— £ 10 r Ta=+25°C
5 08 —\ Ta=-40°C S 08 ~———
2 o6 I | Q 06 I _— Ta=-40°C
g ol |/ —— g0l |~ ———
sl B/
0.2 Val 0.2 7~
0 0
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Input Voltage : VIN (V) Input Voltage : VIN (V)
AnaSem

of the analog world



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL CHARACTERISTICS — Detect & Release Voltage vs. Ambient Temperature

® VDA2010CTA (CMOS 2.0V) ® VDA2510CTA (CMOS 2.5V)
< VIN=0V~6.0V, Step=0.2V < VIN=0V~6.0V, Step=0.2V
2 215 i 2 268 P
- z
x 213 x 2.66
> >
o2u p 264 Release Volt
elease Voltage
4509 Release Voltage L 962 g
> >
- 2.07 .- 2.60
o ©
g 205 g 258
S 203 S 256
) ©
g 2% g 2% Detect Volt
% 1.99 Detect Voltage % 252 etect Voltage
24 24
g 197 & 2.50
° 5 °©
9] @ 48
2 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 g -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90

Ambient Temperature : Ta (°C) Ambient Temperature : Ta (°C)
® VDA1020NTA (N-ch 1.0V) ® VDA1810NTA (N-ch 1.8V)
IS VIN=0V~6.0V, Step=0.2V < VIN=0V~6.0V, Step=0.2V
2 108 P Z 195 P
p
g 107 & 193
> >
3 1.06 & 191
e — T — he Release Voltage
g 1.05 Release Voltage ~ g 1.89
> >
.- 1.04 .- 1.87
() (]
g 103 g 18
S 102 S 183
g 101 2 181
Q< — < Detect Voltage
& 1.00 = Detect Voltage — & 179 9
& 199 & 177
S 0098 g 175
g -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 2 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90
Ambient Temperature : Ta (°C) Ambient Temperature : Ta (°C)
® VDA2710NTA (N-ch 2.7V) ® VDA4010NTA (N-ch 4.0V)
< VIN=0V~6.0V, Step=0.2V = VIN=0V~6.0V, Step=0.2V
2 288 P S 430 i
o o
g 28 - £ 425 — .
;‘f 2.84 Release Voltage ] Release Voltage
w 420
a 282 o "
> >
u 280 5 415
g 278 2
S 27 S 410
g 274 2
s : i 4.05 Detect Voltage
© 272 Detect Voltage o
14 o 4.00
& 270 p
8 268 g 395
8 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 g -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90

Ambient Temperature : Ta (°C) Ambient Temperature : Ta (°C)



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL CHARACTERISTICS - Output Voltage vs. Input Voltage

® VDA2010CTA (CMOS 2.0V)

Output Voltage : Vour (V) Output Voltage : VouT (V)

Output Voltage : Vour (V)

25

2.0

15

1.0

0.5

2.5

2.0

15

1.0

0.5

0

3.0

2.5

2.0

15

1.0

0.5

0

Ta=25°C
VDET
........ VREL
0 0.5 1.0 15 2.0 25
Input Voltage : VIN (V)
® VDA1020NTA (N-ch 1.0V)
Ta=25°C
VDET
........ VREL
"
A
" \
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Input Voltage : VIN (V)
® VDA2710NTA (N-ch 2.7V)
Ta=25°C
VDET
........ VREL
0 0.5 1.0 15 2.0 25 3.0

Input Voltage : VIN (V)

® VDA2510CTA (CMOS 2.5V)

Ta=25°C
3.0
VDET
S gg | e VREL
g
2
2 20
g
g 15
S
5 10
Qo
5
© os \
0 = H
0 0.5 1.0 15 2.0 25 3.0
Input Voltage : VIN (V)
® VDA1810NTA (N-ch 1.8V)
Ta=25°C
3.0
VDET
S g5 v VREL
= . /
3
> 20
S :
8 15 3
s
3 10
5
(e}
0.5 \
0 H
0 0.5 1.0 15 2.0 25

Input Voltage : VIN (V)

® VDA4010NTA (N-ch 4.0V)

Output Voltage : VouT (V)

4.5
4.0
3.5
3.0
2.5
2.0
15
1.0
0.5

o K&

Ta=25°C

VDET

........ VREL
0 05 10 15 20 25 30 35 4.0 45

Input Voltage : VIN (V)



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL CHARACTERISTICS — N-ch Driver Output Current vs. VDS

® VDA2010CTA (CMOS 2.0V)

Output Current : louT (mA) Output Current : louT (MmA)

Output Current : louT (mA)

1.2

1.0

0.8

0.6

0.4

0.2

0

1.2

1.0

0.8

0.6

0.4

0.2

0

1.2

1.0

0.8

0.6

0.4

0.2

0

Ta=25°C
VIN=0.8V
—
/ VIN=0.7V
P
///
0O 01 02 03 04 05 06 07 08 09
VDs (V)
® VDA1020NTA (N-ch 1.0V)
Ta=25°C
VIN=0.8V
L —
/ .
VIN=0.7V
—
///
0O 01 02 03 04 05 06 07 08 09
VDs (V)
® VDA2710NTA (N-ch 2.7V)
Ta=25°C
// VIN=0.8V
/
/ VIN=0.7V
///
0 01 02 03 04 05 06 07 08 09

VDs (V)

® VDA2510CTA (CMOS 2.5V)

Output Current : louT (mA) Output Current : louT (mA)

Output Current : louT (mA)

1.2

1.0

0.8

0.6

0.4

0.2

0

1.2

1.0

0.8

0.6

0.4

0.2

0

1.2

1.0

0.8

0.6

0.4

0.2

0

Ta=25°C
VIN=0.8V
_—
VIN=0.7V
P
///
0O 01 02 03 04 05 06 07 08 09
Vs (V)
® VDA1810NTA (N-ch 1.8V)
Ta=25°C
VIN=0.8V
pal
/ VIN=0.7V
//
///
0O 01 02 03 04 05 06 07 08 09
VDs (V)
® VDA4010NTA (N-ch 4.0V)
Ta=25°C
//' VIN=0.8V
/// VIN=0.7V
/
0O 01 02 03 04 05 06 07 08 09

VDs (V)



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL CHARACTERISTICS — N-ch Driver Output Current vs. VDS (continued)

® VDA2010CTA (CMOS 2.0V)

Output Current : louT (mA)

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

0

Ta=25°C
VIN=1.5V
v g
/
/
/ /
/ VIN=1.0V
/-
/"
0 0.2 04 0.6 0.8 1.0 1.2 1.4 1.6
VDs (V)

® VDA1020NTA (N-ch 1.0V)

Output Current : louT (mA)

3.0

25

2.0

15

1.0

0.5

® VDA2710NTA (N-ch 2.7V)

Output Current : louT (mA)

Ta=25°C
VIN=1.0V
P _—
/ VIN=0.9V
/
/
0 02 0.4 0.6 0.8 1.0 1.2
VDs (V)

Ta=25°C
30.0
VIN=2.5V
25.0
20.0 e
/ VIN=2.0V
15.0 [ —
-
10.0 7 VIN=1.5V
iy A L —
VIN=1.0V
0
0 0.5 1.0 15 2.0 25 3.0
VDs (V)

® VDA2510CTA (CMOS 2.5V)

Output Current : louT (mA) Output Current : louT (mA)

Output Current : louT (mA)

18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0

9.0
8.0
7.0
6.0
5.0
4.0
3.0
20
1.0

0

45.0
40.0
35.0
30.0
25.0
20.0
15.0
10.0
5.0
0

Ta=25°C
VIN=2.0V
_
/ g
/ VIN=1.5V
/
//
//
// VINEL.OV
0 0.5 1.0 1.5 2.0 2.5
VDs (V)
® VDA1810NTA (N-ch 1.8V)
Ta=25°C
VIN=1.5V
pd
//
//
///, VIN=1.0V
/)
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
VDs (V)
® VDA4010NTA (N-ch 4.0V)
Ta=25°C
—
» VIN=3.5V
"~ wm=sov
/
/
/ g VIN=2.5V
y /&
Z VIN=2.0V
/4
VIN=1.5V
0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0

VDs (V)



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL CHARACTERISTICS — N-ch Driver Output Current vs. Input Voltage

® VDA2010CTA (CMOS 2.0V)

Output Current : louT (mA)

VDs=0.5V, VIN=0~VREL, Step=0.2V

12.0

Ta=+25°C

........ Ta=_40°C
10.0 = = = Ta=+85°C Lovt
80 e
A
6.0 Sk
‘ R H
o ” - [ E
4.0 / :
S H
R 7 | E
2.0
I:
0 H

0 0.5 1.0 15 2.0 2.5

Input Voltage : VIN (V)

® VDA1020NTA (N-ch 1.0V)

Output Current : louT (mA)

35

VDs=0.5V, VIN=0~VREL, Step=0.2V

3.0

25

Ta=+25°C
Ta=-40°C
= = - Ta=+85°C

20

15

/4
/ i
7

|

1.0

0.5

A
e
=

0

i

0.3

0.5

0.7

0.9

Input Voltage : VIN (V)

® VDA2710NTA (N-ch 2.7V)

Output Current : louT (mA)

11

13

VDs=0.5V, VIN=0~VREL, Step=0.2V

14.0

12.0

10.0

Ta=+25°C
Ta=—40°C

= = - Ta=+85°C

8.0

6.0

4.0

2.0

7
/

/

0.5 1.0

15

20

2.5

Input Voltage : VIN (V)

3.0

35

® VDA2510CTA (CMOS 2.5V)

Output Current : louT (mA)

VDs=0.5V, VIN=0~VREL, Step=0.2V

12.0
Ta=+25°C
........ Ta=—40°C e
10.0 = = =Ta=+85°C H
1
8.0 =~ B
Od -
’,‘/’ -
6.0 K8 =
5 -
YAl
S L
4.0 5
/7
2.0 %
0 ,/
0 0.5 1.0 15 2.0 2.5

Input Voltage : VIN (V)

® VDA1810NTA (N-ch 1.8V)

Output Current : louT (mA)

® VDA4010NTA (N-ch 4.0V)

Output Current : louT (mA)

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0

0

14.0

6.0

4.0

2.0

0

3.0

VDs=0.5V, VIN=0~VREL, Step=0.2V

Ta=+25°C

Ta=—-40°C

= = - Ta=+85°C

4
S

/

d

0

0.5 1.0

15

Input Voltage : VIN (V)

2.0

25

VDs=0.5V, VIN=0~VREL, Step=0.2V

Ta=+25°C .
........ Ta=—40°C
— = -Ta=+85°C . —
/, -
R ’ 7 - -
R4
of -
/ -,
O
//
u,'
0 05 10 15 20 25 3.0 35 40 45

Input Voltage : VIN (V)



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TYPICAL CHARACTERISTICS — P-ch Driver Output Current vs. Input Voltage

® VDA2010CTA (CMOS 2.0V)

Ta=25°C
10.0
9.0 VDS=2.1V
_ 80 ~
S e
e 7.0 VDs=1.5V
2
g 6.0 //
§ 50 / // VDS=1.0V
5 // L
i 1 Y |
5 VDS=0.5V
S s / _
1.0 —
0
0 1 2 3 4 5 6 7 8
Input Voltage : VIN (V)
® VDA2510CTA (CMOS 2.5V)
100 Ta=25°C
9.0 VDs=2.1V
. 80 ~
t P
g 7.0 / VDs=1.5V
o}
S 6.0 7 i
g 5.0 /// VDS=1.0V
3 //
O 4.0 7
>
g 30 / VDS=0.5V
—
1.0
0
0 1 2 3 4 5 6 7 8

Input Voltage : VIN (V)



Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

PACKAGE DIMENSIONS (SOT-23)

1.1~1.3 (Unit : mm)
2.920.2
< > =L -
+ ?O S
0.421s 0 045 | | =
" N o‘ L il 2
A4 v
| |
; » t
N j )
3 (Marked Side) S
i ©
o -
A 4
04734 | oan
) +0.10
095 | 095 gg 0.16 "g15
~ > +|_r)
©
19402 | S
2.9+0.2
Recommended land pattern
/ \ % 0.8
m i’
7 /
o
3 q%
— v
045 | | -
. <
© N
v 0.8 08
< / o /
— -
095 0.95_
< >l >

A

19

A 4




Low voltage, Low power, +1% High detect accuracy CMOS Voltage Detector

VDA Series

TAPING AND LOADING SPECIFICATIONS (SOT-23)

(Unit : mm)
40101
~, 02¢0.05 715701 2.0£0.05 ﬁ
\ () () () () f\\
) R A
— / E' E' 1 B B / _ % g
[ee]
Mark ‘ M ‘ Mark f) C) C) ?r' v
\ s I | f K §
\
. 1.65 max. 21.05+0.05 4.0:01 3.35+0.1

‘ Taping direction >

REEL DIMENSIONS (SOT-23)

(Unit : mm)

213+0.5

260+1
2178+2

(3,000 pcs / reel) 9.0+0.5






