TOSHIBA

TCR1HF >1)—X

HZCMOS J=—7&#EEK TVary ¥/ Uiy

TCR1HF v 1)—X

High voltage, Low quiescent current, Fast load transient CMOS Linear Regulator

1. B

TCRIHF > ) —XIEEME. /4 7RER. BARLE. 3> bO— )Lk
FfE. CMOS 7RERDL VS IILHEALDO LF 2 L—42—TF,

HAOBERFEEREL24 T T18VHS50V EZTRHRIRAGETHY., HAHE
FRIETTRKR 150 MA ETHAEETY . BERFREMEE. AREMREZEREL
TEYVET,

Ff, XY r—TESMV (2.9 mm x 2.8 mm x 1.1 mm (1Z#)) ZEALT
WET,

2. 7T Hr—ay
EEEANTEGHEENEZROONDIENMILERORELLEDOERRAR

3/ K

o BANEXHRE ZAEH 40V, EMEEHEE 4V ~ 36V
o ENATRER Ison =1 pA (FE) @ lour =0 mA

o EEBHBEREZTT 60mV/+50mV @3.3VHA, lout=0mA © 10 mA

o MBEWEINEESA>T7YFTY (Vour=18V~50V)

o SHAEEREE +1%(Ta=25°C)

o BERRERKABMTY

o BEVREMBABTY

o EABFRMHEBRABTY

o IV FO—IRFIETTLT Y THETT

o ESIVHAVTUY—EFERATEETT

o FRE/NYH—T SMV (SOT-25) (2.9 mm x 2.8 mm x 1.1 mm)

SMV

& SMV (SOT-25) (SC-74A) : 16 mg (1B#E)

BB ERBRH
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TOSHIBA
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4. R FZXKER (X) (Ta=25°C)

B B i 5 E 1% BAr

A h S £ Vin -0.3~40

a2 Yy oD — L B E Ver -0.3~40

H b)) £S5 E Vour -03~6

i 5 B i lout 150 mA
200 (£ 1)

E B # ES Po mw
580 Gx 2)

£ & i E T; 150 °C

&® = pi=} & Tsg -55 ~ 150 °C

I ARGOERAEYH EREE/EREERE) NMEIEXRER/EBFEFAUNTOERICENTY. 88T (FESLU
ARERGBENM, SRTEELLE) TEHELTEASINDIERE. ERENZLIIETISIEEALHY TS,
BHFEEREBREN P TV MYBVWEDOTIBLEBBVEIUT A L—T1 2 TDEZAEAHE) BLUEBIE
BMFER (EREMERRLAR— b, HEREERE) £ CH2OL, BUGEBREERGESBELLET.

SE1 BK

20 BiREER
ERME: HSRIREDER (FR4: 25.4 mm x 25.4 mm x 1.6 mm)

5. inFIERHEE (Top view)

VouT NC
5 4

] ]

T

VIN  GND CONTROL
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6. Bh{EREE

e B 72 B E % (ED3 By
Vour = 3.3V 40~36.0 (X 4) v
A A E £ Vin
Vour > 3.3 V Vour +1~36.0 (E 4) v
a b ~ a - L B K Ver 0~V \Y
H 5 S £ Vour 1.8~5.0 \Y
H B ES i lour DC 150 (¥5) mA
g & bl E Topr -40 ~ 125 °C
H A o v F v ¥y — 7B B Cour 0.47 Ll E uF

E 3 AHUGREHEHERDOLBRELBZZOMETRIERHERASES L. EHEEICELVEREZSZASFREELIHY FT,
BEEEOERE. HEFamCHz > THEHEGRETMMN107°CUTEEELTVEY,

T4 RPMAHIEBLHEGC R—D)2CSROL, BARAEROESEE. XU, BEREOHEEANTIEACLESL,
I5 AHREHEERDLRELEZOMEITRIEMERSE L. EEEICELVWEREEZSASARENHYFET,

7. B HAEE. RERF—ER

8 & BABE (V) | A—FFeRFr—9 RART
TCR1HF188B 1.8 1X8
TCRIHF25B* 25 2X5
TCR1HF28B* 2.8 2X8
TCR1HF30B* 3.0 3X0
TCRIHF31B* 3.1 o 3x1
TCR1HF328B* 3.2 3X2
TCR1HF338 3.3 3X3
TCR1HF50B 5.0 5X0

*HORSZ., RFZOMOBES VI & CHLEDBAIL. BHEERHFITEAVEHOECEEL,
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RAETR (Top view)
f5l: TCR1HF50B (5.0 V HH)

-

-

5X0

HRERE

JovoE
VIN H] ' [ H] vVOouT
Current [
Limit
Thermal
Shutdown
Pull
uUP >
CONTROL [] C&”g{é"
[ ] GND
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8. ERRIFHE

(FITHEEAGELMEE . Vin =24V, lour = 20 mA, Cin = Cour = 0.47 pF)

pemee |
E B e WOE O£ # ’ B
=/ RE =K &xIN IS
H | g E & Vour lour = 10 mA (G 6) -1.0 —_ +1.0 -3.5 2.0 %
lour =1 mA, Vour = 3.3V 4 — 36 4 36 \Y
A 5 S £ Vi
lour =1 mMA, Vour>3.3V Vour +1 —_ 36 Vour +1 36 \%
A bl =7 E | Reg-line |loyr=1mA GCE 7 — 0 — — — mV
=] i =7 E E| Reg-load [0mMA = loyr £ 40mMA (% 8) — 35 — — — mv
/\ A 7 S @ /ﬁ, lgon loutr = 0 MA — 1 1.4 — 1.6 IJA
IB(OFFl) Ver=0V,Vn=4V — 0.24 0.39 — 0.45 IJA
A 2 v N 4 B K
IB(OFFZ) VCT = 0 V, V|N =24V —_ 027 042 —_ 048 UA
avhka—LTLT v TER ler — — 60 — — — nA
VOUT =18V — 760 — —_ 1060 mV
VOUT =25V — 670 —_ —_ 920 mV
VOUT =28V — 580 — —_ 855 mV
VOUT =30V — 535 —_ —_ 820 mV
:Esi M A H:ll jJ Fﬁﬁ % ﬁl__ E Voo lout = 150 mA
VOUT =31V — 520 — —_ 790 mV
Vour=3.2V —_ 520 — — 780 mV
VOUT =33V — 510 — —_ 760 mV
Vour=5.0V — 415 — — 660 mV
Hj jJ E ;jltL 1) = v k ICL Vour = VOUT(NOM) *90 % y 300 —_ —_ 200 —_ mA
lour = 10 MA,
A B OF E K Vo 10Hz = f = 100 kHz, Ta=25°C — 100 — — — MVims
GE 8)
Vin=4V, lout = 10 mA,
oy oL E B OE R.R. f =1 kHz, Vin_Ripple = 100 mV p-p, — 60 — — — dB
Ta=25°C (% 8)
VOUT RIL—L — b VOUTSR — —_ 10 —_ —_ —_— mV/uS
lour =0 MA > ‘10 mA, 1 ps, . 60 . . . iy
. e COUT: 1 HF (}I 9)
a 7T & B K& % AVour | oA S OmA 1
out = m mA, 1 us,
. — +50 — — — mV
Cour=1pF (/I 9)
Ver on — 0.9 — Vin 1.0 Vin vV
Y B — L ER
Ver (oFR) — 0 — 0.47 0 0.4 Vv
N . Tspn Tj rising — 155 — — — °C
Y=Ly FEIURE -
TsoL Tj falling — 145 —_ _ _ °C
F 6 lourZEEL. +RICTHABEARELKETOREETT .
70 Vour = 33VEF 4V = Vin £ 24V
Vour>33VE VOUT+1V = VW= 24V
E 8 Vour=33V
90 Vour = 33VHEEVN=4.0V
Vour >3.3 V B, Vin = Vour + 1V
E 100 SONT A= —ILEEHICRIEENSHIEB T,
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9. 77V —3v/—k

9.1. {& A= BRI
VOUT
L
,3; NC
<
° ]
arvko—JL =
BE HAERE
HIGH ON
|_| LOW OFF
w OPEN ON
S%
o
VIN

GND CONTROL

ERIZKIC DERRBAIEZRLET, AMNDGFICIREBEDN-OHI VT oY —EHKELT LS, (E53vYay

FoY—OEANTRETT.)

90.2. FRERK
TCRIHF V) —XADHBFBRIIERELER N ZRKEBTHRELTEYET,
ERAEROLEHFEEUTISRLET,

[(EwEH]

EEME . H5RTRXI(FRY)
HiR~T3% © 254 mm x 25.4 mm x 1.6 mm
Cupad: 645 mm?

700 . .
600 (2) FR4 ES Y NESEES |
(2) Bfk
< (1)
< 500
£
£ 400 \
K A\
ap 300 \\\
K 500 @
1] =1 \ \
100 \\\“*“\\i
0
-40 0 40 80 120 160
FIERE Ta (°C)
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TOSHIBA

9.3. VIN HIMNE#® VOUT HAIZDL\T

TCR1HF >1)—X

AL CONTROL=L THKETH VINEES K UHMEEIZL > TIEL, VIN NS VOUT ~AD Y —H EFR T VOUT I
BEENSRET HAEENHY 7,

VOUT ICEEMNRE L THIEL L DIGEIE CorBENERES LLFERI L LITEEZEET HHEDREN
WMETY, EBO7TVr—2a v CEEHEL SO T HFEZTL. BENMEV EZHRALTIEEL,

VIN ETIIE#&® VOUT H A4l

\ OT VIN VOUT T@ Vour
0.47uF CONTROL 0.47uF
l GND l

177

TCR1HF33B, Vin =0 V to 36 V, No Load TCR1HF33B, Vin =0 V to 24 V, No Load
L L}
Vin:-10 V / div
Vin: 10 V / div
e Vout: 1V /div
2 ms/div . 2 ms/ div Vour: 1V /div

BE. VUNDEELTWSEEICY—IBRNEEL Vour NHALET .
O THAICETFIAEETLIEL, VOUTEEIFETLES. (1MQR%H)

TCR1HF33B, Vin=0V to 36 V, No Load

Vin VIN VOUT O Vour i
OT Vin: 10 V / div
0.47yF CONTROL 0.47uF | | 10kQ
l GND l
77

Vourt: 1V / div
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0.4 CEREDER

® AEHarTFUH—ITDINT

AEGFESIIVIAVTUOY—AERARTHY FIN BRBICESTRHIFRITKEGLEEREZHOHEELHYET,
AVTUY—DEEICHE=-TE, FRARRERSITERBL. BELTL LSV, &=, €53 v9a3 0T —DESRIF
MVOUTOLEDEHENLET,

Cout FREHED=. 047 pyF UL T UoH—FFHLTLESLY,

CouTICRENEREINTULEWESE, IC DHIET SATREMECEBEEICELVWVERE L5 X DAREENHY FT,

CNIEFREEDEOIZCANIDT O —EBETIEHY FEAN. HERLOHIZ01 y)F UEDI VT oY —DOFER%E
HELFET,

VINDYOV MBI HE EMNBIGEIC Vour ICEELNRET BHHEEENHY £9-

Ftz. B - BERICED LT VN RBICES LI-BE(E Vour KNBERICEET SaTREMEAH Y F T,

ZTODHEEILCNERES LTEBEZMZ S L. Cour #HEPOLT Vour 812X 5%, EROT7 T U45—2 32T
AERELEOLTRGFH@EZTL. MENMBON EEZRERL T,

@ EEI[IDOT

ICEAN-HAaVT oY —DEENIRINE, CORKREROSA VE—F VA0 LHESICKY MBARECHEERIFTH
BENHYET, FYRELEEBRICTS=H. AN -HBATVTUoY—ELTESLITICDEIZEEL, VIN & GND /N
A—UFTEBLEITRES LTERRA VE—FUREFPSILLTLESL,

@ FRBXITONT

EFEARETEFEREINIERHFRERICHLT, TEDIETRBEF  ERNIEI—URHELTESY, -0 £
BOZHERAOBICIZEREE. ANEBE. HABREDONSA—F—2ZFEOL, RAIFFBXRIIHLT, BHLETL—
TA T (—RRMICITRKED 70 ~ 80 %) EE LR £ HSELLET,

@ EERRERR. BHRERREIZDOT

AHERETA—IL LNV I 24 TOBERRERR., BRREDRZABLTEYEITN. TS ROBEZECHX R
REBRAICHASDEERIATHILDTRHIEVFEREA, CHEAFHICE > TREAEHROEERRIIICEEZ S X HAREH
PHYET, Ff-. KTNARAOHEAHF & GND inFENFTELE L 3 — b E— FICHR>1HmE. RT/N\A ADHIRICE
BBThHYET,

RKTNARADZFERAICH->TIH, LES SV EH TFEREFEENY R TV FICERBOENRRERICHT 5T«
L—TA VT &FBRDLE, WHVEDZBHRICEVWTLHMARAEREBRALNE S TEBELLEWL, BB, £y MIBWTT
I—tE—TEDRNLBRERNRERT CEEHENELES,
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10. KRR (GE)
10.1. HHhBE-HHEREHE

1.90

1.85

1.80

1.75

Output voltage Vg1 (V)

1.70

5.10

5.05

5.00

4.95

Output voltage Vo1 (V)

4.90

VOUT =18V (V|N =40 V)

125 °C
— )5 OC

=40 °C

S — — —

0 25 50 75 100 125 150

Output current lo,r (MA)

VOUT = 5.0 V (V|N = 6.0 V)

e— 125 °C
— 5 OC

—40°C

0 25 50 75 100 125 150

Output current Iyt (MA)

Output voltage Vg7 (V)

3.40

3.35

3.30

3.25

3.20

VOUT =33V (V|N =43 V)

125 °C

)5 OC

=40 °C

25 50 75 100 125 150
Output current |yt (MA)
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10.2. HhEE—-ANEERH

1.90

1.85

1.80

1.75

Output voltage Vg7 (V)

1.70

5.10

5.05

5.00

4.95

Output voltage Vg7 (V)

4.90

Vour =1.8 V, lout =1 mA

e— 125 °C
— )5 OC

-40 °C

—

0 5 10 15 20 25 30

Input voltage Vy (V)

Vour =5.0 V, lout =1 mMA

—125°C
)5 OC
-40°c  H

0 5 10 15 20 25 30

Input voltage V (V)

Output voltage Vg1 (V)

3.40

3.35

3.30

3.25

3.20

Vour =3.3 V, lout =1 mMA

— 125 °C
— 5 OC

-40°C

5 10 15 20 25 30
Input voltage V y (V)
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10.3. FAYT 7O EE—H HhERFHE

Vour =33V (V|N =43 V) Vour=5.0V (V|N =6.0 V)
1200 T 1200 T
—125°C e 125°C
. 1000 | | 2500 —_ 1000 1 —2500
> o, > 0,
—_/0°C —_/0°C
E 800 % 800
0
>D 600 / >D 600
) / o
S 400 = oS 400
3 200 e A 8 200 ]
s = & —
O S
a) 0 a 0
0 50 100 150 0 50 100 150
Output current loyr (MA) Output current |1 (MA)
10.4. NAFRABHR—ANBERE (lour = 0 mA)
Vou'r =18V VOUT =33V
3.0 1 1 1 3.0 1 1 1
—195°C e 125°C
< 25 25°C < 2.5 25°C
2 —_40°C 3 —_40°C
gz 20 z 2.0
= 2
§ 15 = 15
3 10 3 10
< = pu
3 05 8 05
ko ke
& 00 3 oo
4 8 12 16 20 24 28 32 36 4 8 12 16 20 24 28 32 36
Input voltage V,y (V) Input voltage V (V)
Vou'r =50V
3.0 T
e 1125°C
. 2.5 25°C
< e—_40°C
= 20
P4
o)
m
= 15
c
- o
g 1.0
8 .
& 05
(8}
o
= 0.0
04 6 16 26 36
Input voltage Vy (V)
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10.5. NMF7RAER—HHERFHE

VOUT =18V (V|N =40 V)

1000
L
T /
3 100 7
P4
o
o
§ 10
5
o
S 1 125°C
§ —25°C
5 —_40°C
o 0.1 ! ! !
0.001 0.01 0.1 1 10 100
Output current Iy (MA)
VOUT=5.0V(V|N=6.0V)
1000 7
S 100
P4
(@]
o
1< 10
o
5
o
§ 1 12°5°c a
R —_4000
& 01 - -
0.001 0.01 0.1 1 10 100

Output current I5,r (MA)

Quiescent current lgoy (WA)

1000

100

10

0.1

VOUT =33V (V|N =43 V)

125°C [
— ) 5°C
—_40°C

0.001 0.01 01 1 10 100

Output current Iy (MA)
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10.6. RAV N EBifi — ANEERH

VOUT=1.8V
0.8 T T T
—_ —125°C
E—t’; 0.7 —_—5C
g 0.6 -40°C
& 05
E 0.4
3 03
2 02
2
IS 0.1
? 00
4 8 12 16 20 24 28 32 36
Input voltage V y (V)
VOUT=5.0V
0.8 T T
— 1] 25°C
0.7 .
0.6 -40°C
0.5
0.4

= |

0.2

0.1

Stand-by current lgoer (WA)

0.0

12 18 24 30
Input voltage V y (V)

36

Stand-by current lIg o) (MA)

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Vour = 3.3V

e 125°C
— ) 5°C
-40°C

[r————

4 8 12 16 20 24 28 32 36
Input voltage V,y (V)
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10.7. H OHIRRE RS

VOUT =18V (V|N =40 V) VOUT =33V (V|N =43 V)
3.0 T T 6.0 T T
—125°C = 125°C
g 25 25°C M < 5.0 25°C
. m—_0°C < —_40°C
3 20 3 40
> >
o \ j o S . N . N
% =
> 10 / S 20
L / = /|
5 05 —> 5 10 y
) % O / 4 A
0.0 00 L_a====—
0 100 200 300 400 500 0 100 200 300 400 500
Output current Iy (MA) Output current Iy (MA)
VOUT =50V (V|N =6.0 V)
8.0 T
e—125°C
7.0 25°C
S 60 -40°C |
5
3 50
>
) 4.0
g
= 3.0
)
>
s 2.0
3 1.0
=] .
S o Let”
0.0
0 100 200 300 400 500
Output current 5,1 (MA)
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10.8. Uy ILIEMEE — BB B

(Cin = none, Cout = 0.47 pF, Vin Ripple = 100 mV p-p, lout = 10 mA, Ta = 25 °C)

VOUT =18V (V|N =40 V)

VOUT =33V (V|N =43 V)

AlOO __100
g 9 S 90
K: 80 D: 80
x 70 x 70
2 i}
*§ 60 E 60
c 50 < 50
2 9
E 40 g 40
3 30 q:_,' 30 ]
2 20 o 20 #
g 10 2 10
x X o
10k 10 100 1k 10k 100k 1M
Frequency (Hz) Frequency (Hz)
VOUT=5.0V(V|N=6.0V)

__ 100
S 90
D:: 80
x 70
2 60
s
< 50
2 40
o
T 30 H

20
ko)
g 10 /
* o

10 100 1k 10k 100k 1M
Frequency (Hz)
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10.9. H OB EEFHE

(Cin=0.47 pF, Cout = 0.47 uF, Vin= 24V, lour = 10 mA, Ta = 25 °C)

VOUT =18V VOUT =33V
10 10 I
~ T
,\ ™
T 1 ¥ o N
z Z
2 2
o ©
(2] N .
5 01 et 3 o1 bl
z pa
0.01 0.01
10 100 1k 10k 100k 10 100 1K 10k 100k
Frequency (Hz) Frequency (Hz)
Vour=5.0V
10 = =
a 1T
M
T 1
<
>
=
8 L
o 01
P4
0.01
10 100 1k 10k 100k
Frequency (Hz)
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10.10. tON EHE
(Cin = 0.47 uF, Cout = 0.47 pF, lout = No load, Ta = 25 °C)

Vour=1.8V (Vn=4.0V)

] : A |
V(‘.DNTPDI : 1 V / dIV
V..t 1V/div
PR I © 50 mA/div
r'200 us / div

Vour=3.3V (VNn=4.3V)

Vour=1.8V (Vin=24.0V)

\ $1V/dv

CONTROL

Vgur LV /div

" : Iy 50 mA / div
'_ oy
200 us / div

Vour =3.3V (Vin =24.0 V)

' 1 Al J |
VCONTROL ©1V/div VCONTROL 1V /div
/‘f Vo i1V /div ’ Vgt 1V div
/ i /
I, : 50 mA / div 1,y 50mA/div
- [ B g
200 ps / div 200 us / div
Vour=5.0V (Vin=6.0V) Vour =5.0V (Vin=24.0V)
i _ v v ‘ N
VeontroL © 1V / div Voontror * 1V I div
V. - 1V/div
/ Vour 1 1V /1 div y o
/ I,/
. Iy : 50 mA/ div - I, © 50 mA/ div
[c% b : B e
200 ps / div 200 ps / div
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10.11. ton/ torr EHFE
(Cin = 0.47 pF, Cout = 0.47 YF, lout =1 mA, Ta = 25 °C)

Vour=1.8V (VNn=4.0V) Vour=1.8V (Vin=24.0V)
T : T - 1|
Veonrol © LV div 4 : : Veonrol * LV Idiv ¢
; Vour © 1V /div Vour F 1V /div
| .
i Iy 50 mA / div i I} 50 mA/div
FL . (.
g
1 ms/div 1 ms/div
Vour=3.3V (Vin=4.3V) Vour =3.3V (Vin =24.0 V)
v N [] K
VCONTROL Y / le ) o ) o VCONTROL : 1V/ le
o T
/ » Vour + 1V /div
; Voo v div ]
P
- Iy 50 mA / div z N I, : 50 mA/ div
1 ms/div i 1 ms/div
Vour=5.0V (Vn=6.0V) Vour =5.0V (Vin=24.0V)
[] \| v
Veonrroy * 1V 1V ) Veontrol - 1V /1 div
| ] £ e
I, : 50 mA/div o - I :50mA /div
\ » e IN
1 ms/div 1 ms/div
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10.12. EFEEGE R

(Civ = 0.47 pF, Cour = 0.47 pF, Ta = 25 °C)

Vour =18V
(VWn=4.0V, lour=0mA < 10 mAat 1 ps)

[] A

Vgur + 100 mV / div

L
i A e |

lour * 10 MA / div

100 ps / div

Vour=3.3V
(Vin=4.3V, lout =0 mA < 10 mA at 1 us)

i : ' Y

V_ 100 mV/div

out

| bt |

¢
e

lour © 10 mA / div

Vour=1.8V
(Vn=4.0V, loutr =1 mA < 150 mA at 1 us)
0 Al
{ Wy
Vour + 200 mV / div|
4
L AR it
lour © 100 mA / div
400 ps / div
Vour =3.3V
(Vin=4.3V, lout=1mA < 150 mA at 1 ps)
i ¥
e .

Vour * 200 mV / div

| 4
P et = e

lour © 100 mA / div

100 ps / div 400 ps / div
Vour =5.0V Vour=5.0V
(Vin=6.0V, loutr=0mA < 10 mA at 1 ps) (Vin=6.0V, lout =1 mA < 150 mA at 1 ps)
- | - k|
Vgur - 100 mV / div
& T [ LT
Ve, | 200 mV / div
4 #
AT A B N B e [P S ——
lour © 10 MA/ div lour © 100 mA / div
100 ps / div 400 ps / div
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10.13. AhEEE S

(Civ = 0.47 F, Cour = 0.47 pF, Ta = 25 °C)

Vour =18V
(Vin=4V < 20 V), lour=1 mA

i v

V,, t10V/div

V_ 100 mV/div

ouT

=& J‘,, i’
1 ms/div
Vour=5.0V
(Vin=6V < 20 V), lour = 1 mA
[] k]
V110V /div 4
| Vour © 100 mV/ div
[ LY \.f'
1 ms/div

X EROT—RESEETT

Vour =3.3V
(Vin=4.3V < 20V), loutr=1mA

[] : 'q'l

V,, : 10 V/div

1 ms/div

Vour £ 100 mV / div
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SMV (SOT-25) (SC-74A) B mm
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