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TOSHIBA

TCR13AGADJ
X RKER (Ta=25°C)
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| 2 + o — J & \e1s -0.3~6.0 \Y%
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H A &g £ VouTt -0.3~VIN+0.3=26.0 \Y;
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A | & £ VIN VouT + 0.1 ~ VBIAS G 2) Y,
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H A &g £ VouT 0.55 ~ 3.6 GE3) \%
H A & b lout 1.3 (&X) GE4) A
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F2: lout=1mARF
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TCR13AGADJ
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TOSHIBA

TCR13AGADJ
GFICHEREMNLZ OGS, ViIN=VouT + 0.5V, louT =50 mA, Cin=4.7 pF, Cgias = 1.0 uF, Cout = 4.7 uF)
T2 25°C Ti= -40;)85 C(x
18 B i 5 B OE £ # B
=/ R4 I =/ &K
Vout=1.1lV,louT=1mA 2.5 — 55 2.5 55 \Y
N A4 7T R B E VBIAS y V.
_ ouT + ouT +
Vout> 1.1V, louT=1mA 1.4V — 55 1.av 55 \Y
A V| E 5 VIN louT = 1mA (¥ 5) Vg'LlJ{/Jr — VBIAS Vg'LlJ{/Jr VBIAS \
2 3w R £ B K VADJ — 0.490 0.500 0.510 — — \
— - . o VouT+05V=V|NEESY, _ _ _
A h = E E| Reg-line loUT = 1 MA 1 15 mv
a8 far =7 E | Reg-load |0.01A<louT<1A — 2 — — _ mv
| =0mA,V =25V
H % ® # B out BIAS . — 56 72 — 92 uA
(X 6)
. .| BIAS (OFF) |VcT =0V — 0.1 — — 1 HA
A2 v N A4 BB R -
IN(OFF) [VcT=0V G 6) — 0.8 — — 2 MA
arvrO—ILFNEYUER lcT — — 0.1 — —_ — pA
. louT=1A,VBIAS=3.3V
kaow 77 FEE V . . — 92 — — 163 mV
’ E bo GE7)(E9)
BEEERELZTWVEEE| Vuvo |VINvoltage — 0.5 — — 0.65 \
H O EXEEE & % Tcvo —-40°C = Topr = 85°C — 60 — — — ppm/°C
VBiAs =5.5V,VIN=VouT +1V,
H K ¥ F OB K VNO louT = 10 mA, — 52 — — — MVims
10 Hz = f< 100 kHz, G£7)
VBiAs =5.5V,VIN=VouTt +1V,
louT = 10 mA,
RRAVIN) £ = 1 kHz, Vin Ripple = 200 mVp-p, - 90 - - - d&
GE7)
oy F L E M
) &= VBiAs =5.5V,VIN=VouT +1V,
| =10 mA,
R.R.(VBIAS) out m — 50 — — — dB
f=1 kHZ, VBIAS Ripple = 200 mVp-p,
GE7)
. louT=0.01 A—>1A — -100 — — — mV
a8 B ERETHE M Advour
lour=1A—0.01A — +115 — — — mV
a3y O — L EE
V — 1.0 — 55 1.0 55 \Y
(ON) CT (ON)
Yy B — L EE
Vi — 0 — 0.4 0 0.4 \Y%
(OFF) CT (OFF)
HAT A RAF¥—CF VR Rsp — — 20 — — — Q

A5 FRyIT7OREE-—HAERBEM(12 R—D)E TSRO L, HARAKEEKOESRE. RU., HEERENTEHEAN
TIHERALCESL,

E6: 0QVHARKTY, AV rA—LTILEDVERIEIEHAERA, SMTITD RL R2IZFENZERITEHAEF A,

X 7: 09VHAKTY,

8 ZOHEBIX. BEHMICRIESNDIEETY,

¥ 90 VDO =VIN1 - (VOUTL1 — 100 mV)
VOUTL: VIN=VOUT+05V D EENHNEEME
VINL: ADNBEZRRICTIFCWE, HAEEA VOUTL IS 100mVETLEBATOANEEE
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TOSHIBA

TCR13AGADJ
ALY F TR (Ta=25°C)
Vout=10V
15 ] B2 5 BT £ # ®D =N T =K Bifiy
VIN=1.235V,V =3.3V, louT = No Load
Turn on delay toN N BIAS out oroa — 135 — us
CIN = 4.7 uF, Cgias = 1.0 uF, CouT = 4.7 uF
VIN=1.235V, VBlas = 3.3V, louT = No Load
T ff del t — 230 —
urn ot deiay OFF e =47 pF, Ceias = 1.0 yF, Cout = 4.7 uF he
\Y;
Ver / X\ 90% I
10% \
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V
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TOSHIBA

TCR13AGADJ

FIVr—av/—+F
1. fEREEA

VBIAS

VBIAS

1.0 uF l OFF/ON
g7

CONTROL

|

VIN

- 4.7 yF
I I

ERIZA—FAY T 7oL X2 L—2DFERARBHIERLET . TEEHEDT= VIN & VOUT IHFIZIL 4.7 uyF LLE
VBIAS I FIZIZ 10 UF LED A VT oY Z TEBBYHFOESITEKELTLESL, (E53v7arTUoHyDER
MNAEETTHOARN VT UOTOETEICELCIIRRLEDFTEA VF VAR EFRLAVLC RIREF#HRESE ST

BENH SO, REOT/NA ARVERTHREMBD CHRBEEEOVHLES .

GND 1
R,
VADJ
Ri =(Cre=10nF)
VouTt 1
4.7 uF LOAD
I pe

CFB ZH#td 5 2 & T, RiRMifE. PSRR, RUA—N—2a— FOBENRRAFENFTIA, BFELSBATEHY F

‘A,

VADJ i F IS A BEERBIHFTI HABERUTDOHEXTROoNFT FEMLG VADIDHABEKX 05V TY,
RELGFHMHERSOICRL L R OERBRLEERBDIDE CHEACEEV, BERBMNRLGIG5EHNEEREN

By oaREErHY TS,

V, =Vyps X <1 + Rl)
outr — YADJ] RZ
SEERER
UTIZSZEERERLET, EEOTNA R, RUBBRTOHERERFSBEVBLET,
HAOEE (BH) R1 R2
0.6V 4 kQ 20 kQ
0.7V 8 kQ 20 kQ
0.8V 12 kQ 20 kQ
0.9V 16 kQ 20 kQ
1.0V 20 kQ 20 kQ
1.1V 24 kQ 20 kQ
1.2V 28 kQ 20 kQ
1.3V 32 kQ 20 kQ
1.8V 52 kQ 20 kQ
3.6V 124 kQ 20 kQ
© 2017- 2018 7 2018-10-10

Toshiba Electronic Devices & Storage Corporation



TOSHIBA
TCR13AGADJ

2. FEHEX
TCR13AGAD] DR ERIIERELERZEMNZRERTHRELTRY ET,
HEIRFIUTICRT A XTAELTLET,

[EREH])

ASRAIRFY (FR4E)

EARERE : 40 mm x40 mm (4 BE4R), t=1.8mm
BLfRE . & #70%
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TOSHIBA

TCR13AGADJ

CERALDOEE

AHD A NAATFRIAVTFUHIZDNT

ARGIIESIYIaV T NERTATRETHYET M. BHEICI TIIFEREICKRSTEEREZE OBAELHYVET . OVTY
YOREICH->TIE, TRREERESICEEBL. BELTESV REFEDT=H 4.7 yF LEDA DIV TFTUH 1.0 yF UL
DINATRAVTUH 47 yF L LOHBE AL ToHETHERLESLY,

EE(ZDOIVT

IC LA TUYDEEREARNE, COBRBEBROAVE—F R0 L BAICKYEHEICEEEZRIFIUHEELHYET .
FYRELI-EBIRICT Bz, HATLTUHIETESET IC DIEIZEEL, GND /33— (X TESFEITRELTERZRAVE—
B REINSLTLEESLY,

HREKRIZONT

EFEARETEFREINIRRSEBEXRICHL T, TEILETRBEH BRIV BRHELTZSW, F- EEOIE
RAOBICITAREE. A NEE. HABRFONSA—LEFEED L. RRFFBXITHL T, BLUETAL—T105 (—iRMIC
[FRAMED 70~80%)&E B LI-ZETEHFELLET,

BERREDR. BERRERICONT
AHEBFTA—IENVIE(TOBERRERR. BRRERBREABLTEYET A, TS ROBEEEICEDTRKERK
RIZHZEFERIATHEDTRITEVERFA, CERAEHICI>TRHEREHRCERERIEICHELEEALAREENHYFET,
Ft= AT NA XD NimF & GND I FEDS T LG a—E—RIZH>T-HE AT NI ZADBRICELSZThAHYET,
AT NRARDTHERIZH=->TIE, LERBFV BT FBHEERE N TV IFISEH OB ZKRERICHTETIL—T1>
TJEEBEDO L. WHEEEEICEVTHRARRAEREBRLOLITEBLLIN AH. BMIBEWTIz—ILE—TEDES
HREMRER T ELTHENLET,

AEHABEEL2MTLFaL—4%

AHRFIAEENEREFIMTOLX2L—ETT,, VAD) HFFHAEEIVO—LIFEFTY FRERIERHNERVSEERERE
CHERRALEZSWD CHEADV AT AICIELTEREDNSYFXE2EELI- L TEEEZHBELLETRL &£ R2 (FHBEAE—HFUXR
MERMIEBESITERELTEEW, VADI i F I /A XD EEE BT D=6, TEAFEITEVEZICL TS,

© 2017- 2018 9 2018-10-10

Toshiba Electronic Devices & Storage Corporation



TOSHIBA

TCR13AGADJ
R EH
HAOEE - ADEEEFMHEH
Vour=0.55V Vou'r= 09V
1 2
VBlaAs = 3.3V, VIN=1.55V, VBIAS =3.3V,VIN=1.9V,
CIN = CouT = 4.7 uF, Cpias = 1.0 pyF CiN = Cout =4.7 pF, Cplas = 1.0 yF
g 1 E
[ 15
= L 17 = 1 MA 5
2 | S [ oy =1mA
i 05 = lour = 1000 MA i 1
i lour = 700 mA i
E o " E [~ 1oy = 1000 MA
H e g1\ =700mA
0.5
0 0
0 1 2 3 4 5 0 1 2 3 4 5
ABREBE Vn (V) ANBE Vn (V)
Vou'r =36V
VBIAS =55V, VIN=4.6V,
4 CiN = CouT =4.7 pF, Cias = 1.0 yF
S
L 3
2
S lour =1 MA
N 1ou; = 1000 mA
H >
7] A
R lour = 700 MA
H
1
0
0 1 2 3 4 5
AABE Vn (V)
i ESEEOT—HIEIBEETY,
© 2017- 2018 10 2018-10-10

Toshiba Electronic Devices & Storage Corporation



TOSHIBA

TCR13AGADJ
KR4FEH
HABE — H O ERFES
= V =09V
0.65 VOUT 055V 1 ouT
VIN=1.05V,VBlaAs =55V VIN=1.4V,VBASs =55V
CiN = Cout = 4.7 yF, Cplas = 1.0 pF CiN = Cout = 4.7 uF, Cglas = 1.0 pF

S S

= =

8 0.55 | 8 0.9

> >

I IH
R R
H H

0.45 0.8
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
HABR lour (A) HAER lour (A)
37 Vou'r= 3.6V
VIN=4.1V,VBASs =55V
CiN = Cout = 4.7 uF, Cglas = 1.0 pF

S

5

O

> 3.6

I

R

H

35
0 0.2 0.4 0.6 0.8 1
HABR lour (A)
A LROT—2IEXBEETT,
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TOSHIBA

TCR13AGADJ
KRR EFEH
Koy 779 FEE—HAEFRIFER
_ Vour=3.6 V
0.35 Vour=0.9V 0.35 o
< CiN = 4.7 uF, Cplas = 1 pF, Cout = 4.7 uF < CiN =4.7 yF, Cias = 1 uF, Cout = 4.7 uF
~ 03 03
o) o
[a) [a)
> 025 > 025
H IH A
|E}J||_1'l 0.2 HE 0.2 Vgis =5V //,
1
D o015 D o | ‘L_/
R | S A1 TL+
N Vgias = 2.5V N < »
’N 0.1 3 N 0.1 p = K
| ‘L a AT N
‘4. 005 4 ‘L 005 2 A
”:%: - Viias = 5.5V
om-’ EERE RN 0‘,’({ LU
0 0.2 0.4 0.6 0.8 1 0.2 0.4 0.6 0.8 1
Hjjj'%;;ltl. |OUT (A) tﬂﬁ%iﬁ. |OUT (A)
FOEROT—RIEBEETT,
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TOSHIBA

TCR13AGADJ
KER4FEH
HEER—/N\1A1 7 RAEEHFEH
Vour=0.55V =
100 out 100 Vour=0.9V
CiN = 4.7yF, Cgias = 1 yF, Cout = 4.7 uF CiN = 4.7pF, Cplas = 1 uF, Cout = 4.7 pF
80 80
< <
=2 =2 —
o 60 o 60
= =
i 40 (] 40
i i
20 20
0 0
2 2.5 3 35 4 4.5 5 55 2.5 3 3.5 4 4.5 5 55
INAFTRAEE Veas (V) INNAFTRAEE Veas (V)
VOUT =36V
100
CIN = 4.7uF, Cias = 1 uF, CouTt = 4.7 uF
80
<
=
o 60
i
fid 40
i
T
20
0
5 5.1 5.2 5.3 5.4 55
NATFREE Venas (V)
L EREOT—RIEBEETT,
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TOSHIBA

TCR13AGADJ
R EH
1) FIVESEE — BIRBUSER KRG
Voutr=0.55V Vour=0.9V
100 100
i
90 NS 90
\.. Y
—~ 80 —~ 80
m m
3 70 D 70
60 F‘ 60
il Y il )
¥ 5o ¥ 5o
I§| 40 / I§| 40
R | R
N 30 VBIAS =5.5V, N 30 VBIAS =5.5V,
- 20 VIN=155V VIN ripple = 200 mVp—p - 20 VIN=19V VIN ripple = 200 mVp—p
CIN = none, CouTt = 4.7 uF CIN = none, Cout = 4.7 uF
10 louT = 10 MA, Ta = 25°C 10 louT =10 MA, Ta = 25°C
0 I 1 | I W W A 0 0 1 W H A
10 100 1000 10000 100000 1000000 10 100 1000 10000 100000 1000000
REE f (Hz) RiEE f (Hz)
VOUT =36V
100
90
= 8 K
T 70 N
60 "
i Vi
'“rﬂ#'.’ 50 v
S 40 it
R
D 30 VBIAS =5.5V,
= 20 VIN=4.6V VN ripple = 200 mVp—p
CIN = none, Cout = 4.7 uF
10 louT = 10 mA, Ta = 25°C
0
10 100 1000 10000 100000 1000000
BRE# f (Hz)
. EROT—A2IEBEETY,
©2017- 2018 14 2018-10-10

Toshiba Electronic Devices & Storage Corporation



TOSHIBA

TCR13AGADJ
HABE-—HABERBI(IaL—> 3 ViE)
Vou'r= 09V Vou'rz 3.6V

1.0 4.0

0.9
. T 35
?’ 0.8 />\ 3.0

0.7 - (

'é 0.6 'é 25

> 05 > 20
H 0.4 IH
i 03 i Lo
R R 10
H 0.2 H Pulse width = 1 ms

01 7 i Pulse width = 1 ms I‘ 0.5

0.0 / ! I I 0.0 et |

0 0.5 1 1.5 2 2.5 3 0.5 1 15 2 25 3
HAOER lour (A) HABHK lour (A)
F EROT—HIFSEETT,
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TOSHIBA

TCR13AGADJ

KBRS ERE

VOUT: o9V
(lout=1mMA & 1A)

Vou'r: o9V
(lout=1mA & 1A)

VBIAS =3.3V,VIN=1.9V, VBIAS =3.3V,VIN=1.9V,
1 < CiN = Cout =4.7 yF, Cpias = 1.0 pF e < CiN = Cout =4.7 UF, Cpias = 1.0 pF
R R -
= =
0 0
HS 1 H< 10
e - @
R D 0.9 ~, R S 09
q39 H39
0.8 0.8
Bt (20 ps/div) BER t (100 ps/div)
VOUT =36V Vou'r: 3.6V
(lout=1mA & 1A) (lout=1mA & 1A)
VBIAS =5V, VIN=4.6V, VBIAS=5V,VIN=4.6V,
1= < CiN=CouT =4.7uF, Cias = LOWF|  #2 < CiN = Cout = 4.7 pF, Clas = 1.0 pF
R =
[ =
73 ' g3 0
0 0
H 3 H .,
e = - e 5 ’
g S 36 7 g S 36
N N
3.5 V 35
: |
R t (20 ps/div) BER t (100 ps/div)
FOEREOT—ARIIBEETT,
©2017- 2018 16 2018-10-10

Toshiba Electronic Devices & Storage Corporation



TOSHIBA

TCR13AGADJ
ton &
VOUT= 055V VOUT= o9V
S —
< 1.0 s 10
S —
0 - > 0
lour = 1.0A L oA
< | . . 0 g lout :
S 05 ) | | | S 1
'é 0 \low = 0A x 0
S lour = 1.0A 8 lour = 0A lour = 1.0A
— 1.0 t,,—— ™™TT . [ | | | 0|A
< lour = 0A — out =
T o1 s oF1=
e 5
VBIAS = 3.3V, VN = 1.55 V, i VBIAS =33V, VIN= 19V,
CIN = Cout = 4.7 yF, Cplas = 1.0 yF CIN = Cout =4.7 UF, Cplas = 1.0 pF
BFfl t (100 ps/div) Bl t (100 ps/div)
VOUT =36V
S
5 1.0
> 0  lour =1.0A
S
¥ 2.0
3 N lour = 0A
S N loor = LOA —
~ 1.0 - =
< lour = OA
5 o K
e
VBIAS =5V, VIN=4.6V,
CiN = Cout = 4.7 uF, Cplas = 1.0 pF
BERS t (100 ps/div)
i ESEEOT—HIEBEETY,
©2017- 2018 17 2018-10-10

Toshiba Electronic Devices & Storage Corporation



TOSHIBA

TCR13AGADJ
torr W&
Vour=0.55V Vour= 0.9V
< VBIAS =3.3V, VIN=1.55V, VBlAs =3.3V,VIN= 1.9V,
?._’ 1.0 Cin = Cout = 4.7 pF, Caias = 1.0 uF S 10 Cin=Cout = 4.7 uF, Cpias = 1.0 pF
N =
S lour = 0A . Lo toa
Z 05 W’ o7 S our =0
> 0 3 0
> \l
N lour = 1.0A lour = 1.0A
= ; : y 1 1
< 1.0 e lourT 1.0A T 1.0 < lour=104
5 0 | T 0 I
= N 3 N
lour = 0A lour = OA
Rl t (100 ps/div) BR t (100 ps/div)
Vour=3.6 V
= VBIAS=5V,VIN=4.6V,
E/ 1.0 CiN = Cout =4.7 uF, Cpias = 1.0 yF
[
> 0
lour = 0A
< 20
e \
3 O T
> \|OUT =1.0A
- | | |
—_ 1.0 lour = 1.0A
$ 0 _“/ ] ] ]
3 v N
- lour = 0A

BEfE t (100 ps/div)

F EROT—2EBEETT,
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TCR13AGADJ
N
WCSP6F BfI: mm
$70.05/S[A— 1.2 £0.03 - —I&To.0s[sB
A1 Index | o >
", ! [
. S | + _
: I (s
O S )
i i
TOP VIEW
S |
|
N‘* »
3 E
M[0.05[S Sl m
-l m
o L
p— A
A
<]| [oy
5
w Q —
21O D @
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