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5-21. IR & R & DRI 5-22. BHIR &R & DB
90 — —
80 loyr =100 mA lour = 1 MA %0 ‘
& Cour =Any  TI[  Cour=1mA 80
70 | | | ! | T~ / \&\
o \ loyr = MA 70
o L—7
) \L|Cour = 10 pF=Ls 4+ ~ LI e
2 60 =N\ ouT H = L 0 il \
S 5 | N LA lour = 100 mA H N /
8 lour =1 MA q W Cour = 1HF 3 50 ) H
& 40 Cout = Any. \:\ / ) e E 0
2 N1 | U 7‘¢\ s N
S 30 ‘ ) :0UT:1mA,Cgm:DuF \\
4 - 4 OUT = 100mA, Cour = OpF Y,
20 | { loyr =100 mA- 20| = lout=1ma, cour = 1pF Ry ‘
| =An "< Cour = 10 uF — lout = 100mA, Cour = 10F \\kg
10 Viy=Vour +1V C T 0 |>:, 3 I 10 | = lour=1ma, Cour = 100F M
0 INT Tour our=YH w ‘ ‘ ‘ ‘ ‘ 0 louT = 100mA, Cour = 104F Nl
10 100 1k 10 k 100 k 1™ 10M 10 100 1k 10k 100k ™ 10M
Frequency (Hz) Frequency (Hz)
LA Y— Y LUz

5-23. PSRR (U v 7IVERZE) LEBEEDBR

5-24. PSRR (U v 7IV&E) LARBEDRBRE
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5.6 fARAIHE (Fex)

T;AJ\T@%E/\—:/E\/T\ TJ = 25°C\ VIN = VOUT(nom) + 05V\ IOUT = 10mA\ VEN = 17V‘ COUT =01 }JF @%1¢Tﬁ:}5b\f (5%

(ZREIR DRV RD)
40
40
35 et
] 35 A
30 /
& 30
g 2 E 25
3 8 /
4 20 8 20
o x l
15 s 1
10 Frequency = 10kHz k= l
Cour = 10 uF ® 10
5 |-V =25V /
| OUT_ 100mA 5 Frequency = 10kHz
0 ouT = m. = Cour = 10uF, Vour = 2.5V, loyr = 100mA
0
0 02 04 06 08 10 12 14 16 18 20 0 02 04 06 08 1 12 14 16 18 2
Vin—Vour (V) Vin - Vour (V)
Viiv— vay HHLn Yo

5-25. PSRR (U v ZILERE) & Vi - Vour & DEBfR

5-26. PSRR (U v 7JV&E) & (Viy - Vour) EDRR

1

529. /4 X ARY NVEE Cyr = 0.01pF

N Cour =1uF 1 T
il
~ 0.7 A .
1 05 A
|’ﬁ N\ 0.3 1
z Coyr =0 uF ¥ o2
S 041 b H z
2 Coyr = 10 pFy 2
Z ERE
@ & 007
0.05
lour = 150mA
008 = cour=oF
lour = 150mA 0.02 Cour = 1uF
LIl — Cour = 10uF
0.01 0.01
10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
LAY — vyay AN =g
5.27. /A X AR FIVEBEE Cyg = OpF 5-28. / A4 X ARY MIVEE Cyr = OuF
1
16
§ ) il
~. ,l i
~ 07—
W 05
= Cour=14F 03
T ouT M =
- N N y
< 01 N~ LU L 02 | ‘
2 >
z | 3 041
o ! ‘E i & 0.07
Cour = O‘P" /] 0.05
Cor =10 uF lour = 150mA
out ggz — Cour = OuF
lour = 150mA ' gow= lgFF
Ll — Cour=10p
0.01 0.01
10 100 1k 10k 100k 10 100 1k 10k 100k
Frequency (Hz) Frequency (Hz)
LAY — vYmy HL Y=

5-30. / 4 X ARY NVEE Cyr = 0.01pF

10 BRHCHIT 77— R o2 (ZERCEHOE DY) 255
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5.6 fARAIHE (Fex)

T;AJ\T@%E/\—:/E\/T\ TJ = 25°C\ VIN = VOUT(nom) + 05V\ IOUT = 10mA\ VEN = 17V‘ COUT =01 }JF @%143?5:?511\( (5%
(ZREIR DRV RD)

60
60
Cnr = 0.01uF, 10Hz < Frequency < 100kHz
50 Vour =50V | | | [LLH--—-] F——EL ] 50 | = Vour = 1.5V Vour = 3.3V == Vour = 5.0V
40 ™
— 40
2 )
2 30 [Vgyr=3.3V g
= ~—l 3 30—
> c
20 >
20
Vour = 1.5V [
10 —/——=— u T
Cyg = 0.01pF 10
0 10Hz < Frequency < 100kHz
0
0.1 1 10 0.1 02 03 0507 1 2 3 4567810
Cour (MF) Cour (uF)
Ly — v)ar HL Y
5-31.RMS / 4 XBE & Coyr LDBR 5-32. RMS / 4 XEE & Coyr EDRR
140 ——
Vour = 5.0V 140
120 TTr— Cour = 0uF, 10kHz < Frequency < 100kHz
he 120 || = Vour=15v Vour = 3.3V = Vour =5.0V
100 T~
L 100
- \|
(%) V =3.3V —~
S 80 Lour - . g sof
= mast N 5 -
=z 60 < €l T
> N Sl - 60
\\\ Rnday > \\~\
I i © =T
[ ~=r= ] Tttt
20 Cour = O pF Mir==+<- L. 20 ]
0 10Hz < Frequency < 100kHz
0
1p 10p 100p 1n 10n 1p 10p 100p 1n 10n
Cyr (F) Cir (F)
LAY — vyay LU=
5-33. RMS / 4 XEEE Chg &DBFR 5-34. RMS / 4 XBE & Cyr £DBF
Vi = 3.8V L Cour =0 WF
100mV/tick V Vour Cour s OF
100mVitick 1 ‘ ‘ : T ———— Vour
Cour =1HF ! : ‘ : : !
50mV/tick vA M~ Vour|  SOmVitick
C 10 uF 20mV/tick
= M
20mVitick N el Vour
Vin = 3.8V Cour = 0uF
b | = Cour=0uF
=== Cour = 1uF
" 400mA —— Cour = 10uF
50mA/tick lout — lour
' 10mA 200mA/tick
10 ps/div 10us/div
LA Y— Y Ly
5-35. TPS73633 DRFBEIE 5-36. TPS73633 DAMBIERE
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5.6 fARAIHE (Fex)

T;AJ\T@%E/\—:/E\/T\ TJ = 25°C\ VIN = VOUT(nom) + 05V\ IOUT = 10mA\ VEN = 17V‘ COUT =01 }JF @%1¢Tﬁ:?§b\f (5%
(ZREIR DRV RD)

T T
lour = 400mA
AVt = 0.5V/ps
Cour =0 WF h
50mV/div Vour Cour 3 OuF
Vour
A il
A 2 , Gour =[10uF
= V.
) \90 uT = 190 uF | E / out
e ] \/ Vour N V lour = 400mA
= Cour = OuF
5oV Y _ o5 vps| 55V — Cour = 104F
/—_ dt Vin
4.5V T 4.5V T T :
1V/div Vi | ] ! Vi
10 ps/div 10ps/div
Ly — v)ar HL Y

5-37. TPS73633 DS54 ViBEGE 5-38. TPS73633 DS A ViBERE

T f . .
. VCOUT=O MF o T T - VOUT v
~[RrR=20Q - : : : ; out
VIdiv [ oo =1 uF 1 E : é
: : : TR o : /"
Cour =10 WF . : : 7
1._ 2V - . - . - . )y v 2 ov
: - EN Ven
1V/div . : .
: : « — R_=1kQ, Cour = OpF
OV : : : * : : : : - ov — R, =20Q, Cour = 1uF
: : - E : o ; = R_=20Q, Cour = 10uF
- Ven
100ps/div 100ps/div
LAY — v Ymy F AN ENE
5-39. TPS73633 D& —#* Vis& 5-40. TPS73633 D& — 2 F VIEE
R =200 :
Cour = 10 WF -k S — Ry = 1kQ, Cour = OpF
o : : : : ] — R_ =200, Cour = 1uF
1V/div - EL 2_010 gk : : : ] = R_=20Q, Cour = 10uF
outr = TH k : : . : —_— Ve
: R =1kQ N
Cour =0 pF . . : :
: -]V 2 R
: ] ouT g Vour
2V - 2V
1Vidiv : - S T
R E R
‘ F ov : + ‘ : : : ] ov
Ven Ven
100ps/div 100ps/div
LAY — vYmy HL Y=

5-41. TPS73633 D% — > F T IE&E 5-42. TPS73633 D& — > A 7 &
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5.6 fARAIHE (Fex)

T;AJ\T@%E/\‘—:/E\/VC\ TJ = 25°C\ VIN = VOUT(nom) + 05V\ IOUT = 10mA\ VEN = 17V‘ COUT =01 }JF @%143?5:}511\( (%
(ZREIR DRV RD)

6
6
5 - Vi
5 = Vour
V
4 A IN
1/ Vaur N
3 3 / \,
2 2 ®»
6 =
S s ? § /1
1 1 N // \\ //
0 o / N/
-1 1
-2 2
50 ms/div 50ms/div
Ly — v)ar HL Y
5-43. TPS73633 /8T —F v /. RI—4D > 5-44. TPS73633 X7 —F w7, X7 —59 >
10
/ 20
/ 10
7
/ 5 =
A
= 1 7 2
5 7 g 1
Yy 7 £
2 / g °°
& Z 02
~ 01 / 2 U
7 0.1 —
7/
0.05
0.02
0.01 0.01
-50  -25 0 25 50 75 100 125 55 35 -15 5 25 45 65 85 105 125 145
Temperature (°C) Temperature (°C)
LAY — vyay HL Y=
5-45. IenaBLE VS 55& 5-46. lenaBLE VS iEE
60
60
55 — 10kHz < Frequency < 100kHz
N 55 —— Vour = 2.5V, Cour = O4F, Ry = 39.2kQ
50 N
N 50
45 5
1] —~
£ 4 N 3
z N @ 40
> N =4
» N — > 35
30 | VYour =28V T B Mt
Cour = OWF 30 i —
25 | R, =39.2kQ T
10Hz < Frequency < 100kHz 25
20 L Ll [
20
10p 100p n 10n 10p 100p 1n 10n
Ceg (F) Crs (P
LAY — vYmy Ly
5-47. TPS73601 O RMS / 4 XEE & Crg EDBRF 5-48. TPS73601 D RMS / A XBE & Cpg & DEF
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5.6 fARAIHE (Fex)

T;AJ\T@%E/\‘—:/E\/VC\ TJ = 25°C\ VIN = VOUT(nom) + 05V\ IOUT = 10mA\ VEN = 17V‘ COUT =01 }JF @%143?5:}511\( (%
(ZREIR DRV RD)

160
50
140 40
120 30
20
100 10
< ~
£ 80 < o
@ — < ™~
& 2 -10
60 & \
20
40 -30 \
20 -40 \
50
0 60
-50 -25 0 25 50 75 100 125 55 -35 15 5 25 45 65 85 105 125 145
Temperature (°C) Temperature (°C)
Ly — v)ar HL Y
5-49. TPS73601 Ipg &BEE L DR 5-50. TPS73601 I &BEE & DR
Crp=10NF -
R1:392kQ e e »
7 : 1 Gy =OWF
200mV/div w Vour i Cour = Ouff
200mV/div Vour
Crg = 10nF, Ry = 39.2kQ
: = Cour = OuF = loyr
j j : 2o 25e —— Cour = 10uF
. B : i : Cour =10 pF : C = 10uF
200mV/div _JT — : : | Vour|  200mvidiv A s M | s Vour
? 400mA : : 400mA,
1 o ° «
}{ : 10mA ] , 10mA lour
L - IOUT
25 ps/div 25us/div
LAY — vyay AN =g
5-51. TPS73601 DAFBERE, AIEN—Ia 5-52. TPS73601 DEMBELE, FEN—T a3
: -  Vour=25V
ST - Crg = 10nF Vout = 2.5V, Cgg = 10nF
‘ ‘ JI' Cour =0 WF 2 ‘ : ‘ v
100mV/div s e - : : ouT ) \ Cour 5 OuF
E M 100mV/div et v’!|-_,- ol ’ AU' Pt Vour
Cour = 10 pF
- s euT . e Gour = OUF
100mV/div R aat e === Vour | qoomvidiv AVl 3’ A Vour
45V 7 d 4.5V
3.5V : : ; L : 35V
. . : : Vin ‘ ‘ ’F' ‘ ‘ Vin
5 ps/div Sus/div
LAY — vYmy Ly
5-53. TPS73601 DS A VBELE, ATEN—T 3y 5-54. TPS73601 D5 A BELE. WEN—Fa»
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6 FF4HsiEA
6.1 &

TPS736xx-Q1 1% Hritft LDO ¥ 2l —& 778 T, NMOS /XA Mo P 2Z & L GRIERN ey 77wk
MERERBIOWER T 0y 72 FEB L, SOICH Ao T ookl EZ i £, 2Oz KR/ A X B L
F—T IV ATz 72 TPS736xx-Q1 X, #EEH B MR SN TWET, Z2OLF oL —F 77U T, TRAVE
REOBEE R NEENN—Vard, AAH NI AN—Uar PHIBAIENTEET, TXTON—=Ua020F, T4 —/LRA
w7 EIRHIBRZR L | B R L O E AR RE S S SN QO E T,

Lk
627Ny
IN
?
4MHz
Charge Pump
EN Thermal
Protection
27kQ
Current
Limit
L
R; + R, = 80kQ %Rz
NR
6-1. BlEBEN—a>
IN
T
4MHz
Charge Pump
EN Thermal
Protection
N W |
= L
Current - out
Limit
GND — 80kQ
Ry
- FB
%Rz

FEYER A PUEIC DWW CIE, £ 6-1 22 RLTLESN,

6-2. AIZEFE/N—a Y
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& 6-1. — RN HNBEEDELE 1% BEOERE

Vour (") Ry R,
1.2V R H—=T
1.5V 23.2kQ 95.3kQ
1.8V 28kQ 56.2kQ
2.5V 39.2kQ 36.5kQ
2.8V 44.2kQ 33.2kQ

3V 46.4kQ 30.9kQ
3.3V 52.3kQ 30.1kQ

(1) KOEKSEREBT 550HE, Vour = (R1+R2 )/ R2 x 1.204,
R1||R2 = 19kQ T,

6.3 #BESKEA
6.3.1 ASPEHIR

TPS736xx-Q1 OINELETHIBRIL, BEERHCHL X oL — X ZRELET, 74— VR ZERHIRIZ. VouT 2% 0.5V
& RFEl>7- L EIZERGIRE TIF 528 T, HOEKFOL X2 —XOBEZHEET (K 5-17 228), Vout 23
-0.2V O EIRHEIIRIE OmA 12720 F 3, L2285 T, EN 28 High (2725 /2 OUT 238 #HIRIZ -0.2V IR 257
BA . T AL RFAZ— Ty LARNWZELHVET, ELRADW FOEREE CEET AT FUr—ar T,
TPS736xx-Q1 Z i ANCAH N T DMENHVET,

6.3.2 HAERE

BIET AT D NMOS /AR FIZIVIERWBHNL —T A8 —Z 2R GENLTD | ZL<DT TV r—aill
BOWTHary T L TOBENRETT, ol F oL —ZLFEERIC, OUT BV L7 T Roicar 5 o4 (A
MM APF) 2 BT 2L, 7o H = a—bDOREEIDFDLET N, FHEFRIEERVET, A —Tar T,
OUT B> & FB BV EDicar T, 9705 Crg 2B A2 CHIRMEINE 2 W FETEET,

TPS736xx Q1 (2l HivEE F@WT0>7’7747 TNE T AEREITIHVER Ay ZORBEICEY NBEBFEARE DS

WEERA DI 27 7 )/7—- /a/znT W0 ET, ZOREITER. Aoy T o RN EgEm SN REE T
=N RV SLl N ca=d el NNy ek éﬁz/\—%/%@ﬁww—/: MeAELSEET, AMETIZBENTHZLT,
71‘“—/\*—/:“—}\@ﬁﬁﬁﬁﬁ%’fﬂﬂﬁf%i‘?‘ T == a—hE, HHar T oY Coyr EWNERR L O ERO A TR
WL TIREDHE CHEL LT, HERIT, N—Yaicihox 1 F203 K2 12k TRFE0 £,

Fixed voltage version

dV/dt= Vour
Cout x80kQ IR 0D (1)
Adjustable voltage version
dv /dt= Vour
Coutr x80kQ I (R +R3)IIRLoap )
6.3.3 HEF

TPS736xx-Q1 O NMOS /SAFE 11X, /SR T HRAADS — g X FIFRHILF 2L —F D ) H A TJ~D B DS
MEBE, BEZEMEZSHOET, "AZTOF — M OMEICT X TOEMNERET A, AJTTELEDBHRSND
AIZ EN B> % low ([ZBREN T2 ERHNET, TOFIREFEITLNE, 7 — MBS B R BRE CTRAFZ 0
FrDOEFIT/RB R REMERHVET,

EN % low (ZBREIL 727, WT OB A W EGRZER T 5720 O AT AEE TN EHVEE A, WEIREIE
OUT B ANZEBIENHIMENDZLIZEST IN VDT E i 2L £7, 80kQ OWHEHEYLY Eas0 7T RIT
Pgtsiu a7, OUT BB MO E RS WEALET (X 6-1 BELUK 6-2 &),

TPS73601 DA Vig 75 Vin & 1V BLE BIEIAE . MR A2 TTREMED B £,
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6.3.4 BHRE

W EARGERERE 13, 25 TR EAK) 160°C (2 LA T 2L D 2L | 7 A AL MAISE £, AR
140°C FTmHAlsnLE, MO AFHOA IRV ES, HEE), BHEDL, BIOE RIS CT, AR R
BITA L | AT %0 ET, WBREREENSL X 2L — OB E N ZHIRTLIET, LFalb —22imElI L5
ET NARERELET,

AR GE R B MER A HD LS HEE I DEEITHLHN, b=k VIR R+H5THHIEERLTNET,
B DB WEED DI, BEAHIREA 125°CLL FIZHIR T2 L ERHVET, Rt (e—h o2& ET) O
BRBREWET HDIIE, HPHREZ A ST CRERENMER T2 2R LET, 2O, V—AN —ZADH
LR B2 L TEES W, (B2 E D D202, TV r—ar TRIESH A i KJE 420 7K Lt 35°C
bRl BHGRBVR#EA N AT AI9RELET, ZOT 7V —ar ST, ARE i I PR E TOU— AR — A
DAL 125°C & U—ANr — 2O AT EEVHLET,

TPS736xx-Q1 O N RFERIE L, B ARDIREENDLORH#EE B IR G SO ET, B 3@ ) et —bk v o
DORIFERDLOTIEHV FEH A, V—~Ib Ty MU MEBIT5FET TPS736xx-Q1 2l H LT DL, T /31 AD
fEEMEME T LES,

6.4 T/INA ADEEEE— K
6.4.1 1 X—=TNELL= ¥ v DT>

AFX—TNE L (EN)IZT 7747 High THY, FE#ED TTL-CMOS L~ L E A TT, A F—T NE LV (ENIZT 7T+
7 High THIEAER72 TTL-CMOS L~ L E A PERHDET, Veny 23 0.5V G KE) K l27e5&, L ¥ 2L —H (347
12720 GND B> O ERITHI 10nA ICETIE FLET, ENEU 2L L X al —2 5L vy M58 3_To
BT DS RANT DAL D7 — B ERESNE T, Ven 2 1.7v /M) 2B 2 5L X 2 —2 3412720 H 113
ﬁlﬁ]éﬂfC VOUT RV ET (gi%&”i 5-39 ;%;/Sﬁg\)o

N URRE AR E G AT EN BV VN IR LET, 72720 ZORAE A 5L/ F— e iE T
T Vi DIEBRENIZ 1D 2SR MU D RE DRI Y OHIRTA Y (YEIE) O FFITB AREMERSHV F T, ZORIL T, i
BRABTA (IN EVBIERAE —Z L 2ADBFE), AU —T v FBEOT T NEL RV ET, EBIT, Viy DT 7 HEH
DERVRLVBWG S U —T 7RIS R — "= a— ML 2 RIS H D E97,

KL TUE, BRHIR T 4 — VR R 7% AW TT XA ADAF — T v T &I TEET, GBI OWCIX, AHE
IR 7 a2 R TTZEN,

6.4.2 FOy 770 FEFE

TPS736xx-Q1 I3 NMOS /% +Fo P AZ % LT, % IR Ry 7 7o R EHLTOET, (Vin — Vour) 23FE
w7 TUREIE (vpo) LVBHIEWEE . NMOS /XA T A A3 =7 fEk COBEMEIZZ20 . A J1HHTIE NMOS /823
+D RDS(ON) gﬁiﬁ@i—g—o

TPS736xx-Q1 Tl AMEHORMAR AR B, MWIEE DX FARETH7201C Viy 5 Vour ~OEEM T4
TR T DM ERHET, ZOmER 2y 7T U MEKOEER X, DC ey TUNEEDOR 2 5T, VN - VouT
DN OB REBATOBEA . EH OBIEISEIMFONET,

YR 77 MES COBIEIC LY IR <R BEANHY £, ARHBIEA O OEEITEF BRI, Al
WL —hO 2L ARFEROE(LE, A TTRER R — 25 (Viy 225 Vour ~OBIER T) ORI TROLNE
'3—0 U—X]\&—X%ﬁ [(VIN _VOUT) 2 DC Fayr 7ok L-ULZiTl \%%:/6@7}1/X7‘—/1/ﬂ§%ﬂ#ﬁﬁ%@]] Iz
T, TPS736xx-Q1 [HHAEL BYDOLF 2l — o WEEICE T 2 E TR E~ A7 0 e B DA DB ET,
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T77V5—23  ERE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

7A 77V —2 3 ER

Ry & Ryt HAEEITSLT X 7-6 OXTROAHZENTEET, —ENRENELOEIUEOHZ X 6-2 IZX R
LET,

KBRS ER 1D, Ry & Ry DS A DA 19KQ (ZRELET, 20> 19kQ (2, o 8kQ HEHLA D
HILT, 27 —TrFIZK LT 27TKQ OV Ry 7 V7 7L A A EFRIC A B —4 /X%:i‘zzi\biﬁ‘o DAL E—
H AL, ©T7— T U TR A-~D) — I e T DI H £ T,

72RF¥ENETFTVr—2a >

7.21 X9 T 7Y or—> 3 2 EHE(BEEE/N—>3 )

Optional input capacitor. Optional output capacitor.
May improve source May improve load transient,
impedance, noise, or PSRR. noise, or PSRR.

V'No—(‘—% IN ouT —Ev—o Vour
— TPS736xx —

- -

—;— EN GND NRf-- =
J_ ONJ JT_ _;\
OFF

Optional bypass
capacitor to reduce
output noise.

B 71. R¥WET IV —2a VEAREITETEE/N—aY)

7.2.1.1 RETEH
ZOFRXFHHITIX, £ 7-1 IZREHIN TNWDRTA—Z B ATJNTA=ZELTHEHALET,

RT1T1.BHNSA—9 (BREEN—3)

IRGA—H EEDOH
ANJIEE 5V, 3%
H o EE 3.3V, 1%
S EVE 400mA (iR KAE). 20mA (/) M)
RMS /{*, 10Hz ~ 100kHz 30uVRus A
JRE L 55°C (K1)

7.2.1.2 BHS BT FIR

7.21.21 ABH T > T DL EM

BEMDTZDICA N T F U EMETHEHOEEAN, L 2L —ZFIFD AN BEOTSIC 0.1uF ~ 1uF OIE
ESR a7 Y&k 52 L0, 7 ul et CldEtsnEd, co Aiars o i)7ﬁ747 ANV AT St S)
PrL., @EIRE ., /A RRE VP NVREZLELE T, b LAV OBV K2 AMEEFERN TRIND Y
B FEXT ASAANEFR DAL T OLGFTICEESNDHEIL SV RBEOI T U PNGEI/25 " REME D HY
iﬁ“
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TPS736xx-Q1 1%, ZEMED=OIZH 1oy T ot ed T ar T oL TRRAKDANA~—V U 2RibET, 2
DLF 2l —HZ, %lJﬁH Tﬁﬁfcﬁ“\‘“(@ﬂ‘/?‘Vﬂ‘@?/l’f}:fﬁ“ﬁifﬁﬁ‘éctﬁnXquézh“Cb‘i@‘ B OIL ESR =7
YRS T D5 A Cout &ERF ESR OFE2S 50nF x Q % FEIBHEV X7 AT A ReEEnH0ET, &5t
ESR (TIZ. :/7/47% ESR 12Nz, FM, Vo b, FHEBEABRIA G LT X TCOFERNE ENET, ZEALE
ORABRTIE, 27 V0 ESR LERINTIOEH BN Z0E 2L E 7,

7.21.22 BEH /1 X

G DN R vy VT HIEEEZH AL T W 7 7L AEBHE Vrer 4ERLET ., ZOVT7 7L AHY TPS736xx-
Q1 NDOFEER /AR TT, U7 7L AT (NR) T, £ 32uVrus (10Hz ~ 100kHz) 23 ARKSIVET, LF 2L —
ZDOEN—F 1T 7 7L ABFELRIUS AL TI T 7L A ARG HERT 5720 Lol —2D ) A RETFE T =
3 TROLNET,

(Ri + Ry) _

Vy = 32uV X
N UVeus Veer 3)

VREF @1@2)3 1.2V T&)E)fl&)\ :@E’?H:Tﬁ&i :TCE 4 Glﬂi/}‘biﬁ—o

\Y
Vi(uVgys) = 27(MVRMS) X Vour(V)
(4)
CNR D372 WA

GNER /A R =T 2 Cyr D3/ A REIREY (NR) 57 T RIZBHGE SV TSR, 27TkQ ONERIKHTE NR LE
Nkt D8, BIEYV T 7L ADR—/RA T4 VEBPEESIVET, Cyr = 10nF D54 10Hz ~ 100kHz O HHkiE
Bt /AR 3.2 RS, TOBBLZOBBRITKOX 5 DOEY T,

V(W) = 8 5(“\’\;*“”3) X Vour(V)
®)

CNR =10nF @i}%/ﬁ\o
ZD/ARNEIRD N RNT FCZAIFFHE RN D (X 5-33 ITRLTWET,

AN =200 TPS73601 121X NR BV B0 EH A, LvL, gz 7 oY Ceg ZH i bIfHEE Y (FB) 1082
e DT A ARXBEA L, AffEENERE2 M ELET,
TPS736xx-Q1 | ;tlj\]*fﬁ?’v**/ R T O TNERBIRELE 2K L., Vour & ERISEILETD NMOS /SAFE D5

—RBEEDD FIRBICLE T, T — AR 713 dAMHz THJ) 2500V DAAS Y F T JAREERLET R, Fy—Y R
T JARXDFEENIL X 2L —Z DO INZEIT D loyr BED Coyt PIFEAELEDIET, R TXAIFE/NSIARVET,
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721377V = a ViR

%ﬁ Vour
Vi
/ﬂ'
2 /
3
- 2V
5 Ven
— R_= 1kQ, Coyr = OuF
ov — R =200, Cour = 1pF
= R =20Q, Coyr = 10uF
20045 5.00MS/s @ / = Ven
1+ v268.000us 10k points 500mY
100us/div
N
Vi — var Ly
B 7-2. TPS73601 DRY— b7 v 7 B 7-3. TPS73601 DR — 7 v 7
— Ry = 1kQ, Cour = OWF
— Ry =20Q, Cour = 1uF
— Ry =200, Cour = 10uF
N — Ven
> "l-‘
g —— Vour
= 2V
M‘%
ov
A Ven
100ms 10.0kS/s o
1-+v0.00000 s 10k points 500mY 14: 55:
100us/div
TN
Viiv— var Oy
5 7- < W S > BN
7-4.TPS73601 4 v hD > B 7-5. TPS73601 & ¥ v b
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7.2.2 ATEEHE/N—2 3 ZFSDEENGT 7Y or—=> 3 2l
Optional input capacitor. Optional output capacitor.
May improve source May improve load transient,
impedance, noise, or PSRR. noise, or PSRR.
Vin @4‘—1— IN ouT Vour
|
p— TPS73601
.
= J EN GND FB|—¢-----!
OFF J_ ON J:
(R, +R,) — Optional capacitc_)r
Vour = x 1.204 reduces output noise

2 and improves
transient response.

7-6. IZEBE/N—2 3 VAITORENLZT TV r— 3 VB
7.2.2.1 BREEH
OFRRFHFITIE, F 7-2 ICREENTCND T A—EHZ AN T AL LU THERALET,
R7-2. RN A -4 (AIEBEN—23))

IRTA—H OB
ATIEE 5V, +3%, 1MHz CTAAvF > 742% DC/DC 23— X0 fikis
BT 2.5V, 1%
H )R 0.4A (FcKAE), 10mA (5e/IME)
RMS /X, 10Hz ~ 100kHz 35uVRus il
JE PR EE 55°C (fie KAE)
3EBRICET 5#REIR

ZDOFTRART, 1.7V ~ 5.5V O ASVEIREFE CEIETAI0ICHFHENTWET, ANEIRIZ/AZX0BHD854E . ESR
DIRNWASIZ T o284 258, B0 /A R A ET D=0 b £,

740479k
741 L1470 DAL FZ1>

PSRR, th 71 /A X i&IEILE 72 E D AC MEREZ I LSH578, FRERFHCIT ViN & Vour avFrY DT UR
L— i iR T VIR FL—r BT AL ZD GND BTG L TSN, BT, SANZ avF oy prs0R8
BHGEERI LT SA A0 GND BN E T AL E RN H O ET,

7411 B(CBAT 5 EEENR

B AINSD IREEREIT S r— P ORI J:ofﬁiﬁéf_&b PCB L A7V MRIZEE T NEMATFHO RV ET, 7
PNARJEDOEREL A2\ PCB fElEk X, A D & EI A K7L $£7, JEDEC @ Low-K R —R & High-K R —RDOPERET
—B, Trla 5.4 DRITRLET, Fiz, J;ﬁﬁ%%)fﬂ’fﬁ%ﬁﬁﬁﬁ‘é&\ T IAAPDDREG R DA ELET, &5
2, OOEINTAN—R— NV EEJE~EINT 52T, b=k V7O REmOLIENTEET,

WHEEIL, ATVEEEARSIICES TRV ET, WEES (Pp) 1, HEREH 13 A%E /M (Vin 25 VouT)
DOBEJLRE T ORBITELLIZDET, RO 6 2L TTZEN,

Po = (Vin = Vour) X lour (6)

ERENDH B LR CEORARRDO AT EELM M52 L T, EAHE 2R/ NRICIA DL RET,
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7.4.2 L1790 FBI

R23
GND PLANE

7-7.DBV Sy —a[EN—23 0D LA4 79 M

Vin Vour
1 5
J_ Cin Cour J_
T T
2 GND
GND
Cnr J_
_l_
3 4
EN

B 7-8. DBV Ny T —JEBIEN—2arObA4 7 M

GND Plane

o IN  OUT GND  FB EN
=
u H H u H

EN
Cour

5

Vin GND

il

B 7-9.DCQNyT—REN=232DOLALT7 I M

22 BN 57 1 — RN 2 (DI RB R GPE) 285
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GND Plane

GND

Cin + IN ouT GND NR EN
1 2 3 4 5
EN
Cour Crr
Vin Vour GND NR

B 7-10. DCQ Ry r—CEAEN—2 a4 7D MMl
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STINARBLUVRFa A MOYR—-F
81 FNA R YR—F
8.1.1 T/IN1A XD EZHE

= 8-1. ;EIER
B84 O

XX (ZAFR I EETY (#1:25 = 2.5V, 01 = Aj&@),

Q i, AEC-Q100 MM DL —R 1 IZHEHLL 7= T A A THH LR LET,

yyy (33507 —HRE T T,

z2 I —U R T,

M3 (3T ORLE T o —D a5 7 A AOBRER T (CSO: RFB) Z AW CHifrshvE
F o ZOERFENRNT ASA AT, L — 2 U= (CSO: DLN) F/-3 47 L L2 V=2-(CSO:
RFB) Z AW CTHRENET, V—/LAdES~ULZid, RSN TSI Iar ZlRId 5720 D
CSO EHAFHEINTOET, KETIE, FHIBOIVaL T DT SAAMEEIC OV TRAL T
7,

Q1 T, FAAZREEZ L —F (AEC-Q100) THHZEERLET,

TPS736xxQyyyz(M3)Q1

(1) BHHO =T EREFRIZONTL, ZOT —F L — b DOKBIZHD I — F T var Of a2 Rd 50, www.ti.com (ZHDHT /31
ADBGLT 3N e ZELIEEN,
(2) 1.20V EEBEDOH AL, FB & OUT ICHHEL £,

8.2 KFa A bOEHBHMERITMSAE

R 2 A D EH IOV TOBINEZ T EDITIE ., www.tij.cojp DT /A AR 7 4 V2 % BV TLIE S, ] 27
Uo7 U TR Db, BRINIZT X TORFERICEAT XAV AN HRZ ITIRAZENTEET, ZHEOFEMIC
DNWTE, BETSNIZRF 2 A MG EN T DG EEZ Z L7230,

83HUKR—F-UY—2R

FEA A AL AL AT E2E™ PR —h e T4 —T AF. T =T BRI A DRI LR BT AL e A%
—IBIHEN D EEGHZ LN TELIGAT T, BEFORIZEZRBELIZD, MA OERMEZLTEV 528 T, G T
T XA BRI ZENTEET,

Vo 7S3TNBar 7o 0d, FEREICIV BUROFEE IS NIHOTT, ZNHIRTF TR A AV LAY D
BERHERR TALDTIIRL, ST LL TR R A AV LAY O RIRE KM LSO TIEHVER A, T H R AR
LAY DE SRS BRI TLIEEY,

8.4 BE

THXY R AL AV ALY E2E™ is a trademark of Texas Instruments.
T RCOBEEL, TNETNOAEIFBELET,

8.5 MEBRMEBICHT S EIEHRR

ZD IC 1%, ESD (2o THEETAAREMENRHV E S, THF IR AL AV LA VT, IC ZHOHO B L E IR B2 o2&

A BAERLET, ELOROROBEOR B FIECIEDRVEA ., 7 A AR T 5B Zh b T,
A\ ESD ICLBMARIE, DT RMREIE T DT A ADTE R E TGOV ET, K72 IC DY e, /ST A—FHb T

WAL T AT TAESN TOBEEENSA A FTREME N D720 | RS T AE L9 <> T ET,
8.6 AR

TR R ARV ALY HFE ZOMFEEITIT, HREPIEEEO — B IOERN RSN TOET,

9 WETEE
EEE S REORFIISET 2R L TOET, TOSGETBEEIIIEERIIEC TOET,
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Changes from Revision C (May 2025) to Revision D (May 2025) Page
o FFaAPRIRIZDIZS TR, K, AHAB RO TIEZ BT oo 1
o HLWIIAL DT TUR BB AEBERZ BN oot 5
Changes from Revision B (December 2024) to Revision C (May 2025) Page
o HLWI U Z DBV OBUZEE T DIEHITIEN coiiiceeeeeeeeeeeeeeee ettt nenas 4
Changes from Revision A (May 2016) to Revision B (December 2024) Page
o FFAUPRIKIZDIZS TR, K AHA B IROTRZE TIEZ BT 1
o BUEDOT7DT7 4=~y MIBDE TRF 2 AL R RIRZZEE i 1
I Ny N Tl VR B =1 | TS 1
¢ VB DA B A ZE B .ottt R Rt £ AR h ettt e s 5
I T SN2k ey N S R O 4 o g | RO 24

10 AAZHN, RyT—2, BIUEXATRELIER

DI D R—NZE, A =Hv Ry —2  BIOVE ST A ER A TEEH I COET, ZOERIT, FBEDT /A
AN CEDIRFTOT —H T, ZOT —Hi%, TERL ZORF2 AV M UGETETICE TSN HENHET, A
T =2 — b DT TR A SN CWAEEE L., B A MO AZ S ELEE,
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BEELBMOoHEAREEIE
TXP R A AN AT, Gl T —Z G T — % (T — 2 — G R ET), #itV /=R (V7 7LV A THA UG HRET), TV r—a
VROREHCETARIET RNA R, Web Y —/b MR, ZDOMO) Y —R% | KEHAFET LA HEEOH A TBR O EE 2L TRy, padtt
BLOFE B IR 51 A MO BURERGE, 55 = F QMM FEEHED IR B RTEE & TV DR ARG | BRI E T BRI OO TR L &
D
INBDYY—RAL, THER P A ARV LAY B B DR ORBRATEA LB R A ~ORMEBERLIZLO T, (1) BEEOT SV r—a
ATHEUTZ THRY A ARV A YR OBRIE | (2) BEAEDOT TV —ar Ot Mk, 3Bk, (3) BEOT 7V r—a ik Y 5%
HEo, ZOMOHHDHLZZ M, X271, Bl FEMtO B ~OREFE/RE GB35 F TE . BEEOAZRBHEMTAIHDELET,
FEROKRY Y — AT, TERETFINDAREERHYVET, ZNHDYY — T, UV —ATHISNTND FHH R AL RV LAV 5 24 T
BT TVr—ar OO HIITOI, THXFA ARV VAV FZOME A2 BERICTHLET, 2DV —AZEL T, o A T4
LR T DA LTSN TNET, THR YR ARV AR ZE DA EMHEDT A AT 5E-INTOLEIRTIIHVET A, BEHE
IE B0y —2 % B S THEALUZRERBET2H0PLM LT, HF, A, Bk, BEIZONWT, THF TR ALV AYNVAY BIOZEOREL
NEFZRIHETHLDOEL, THFH AR A AN AV F—HOEEEESTLET,
TR R AR NVAYOBENL, TRV R ARV ALY DIRGESA: ET21F ti.com 0037035 TF VA AL A )L AV B OB e L
DOWFNHEEL TS 28 A TR LD T CRESNTOWET, THFRF A ARV LAY RINLDYY —2&42 452 01%, BHSNS
T XY R A LAY N AY OBFEET IO PRFED FEFEDIEROE FEER T DHLOTIIHV TR A,
BRSO DIBIMGEHEEIIABLHEEZIRELZHA TH, TRV A AV AYNAVIENLICR S EB 2, EALET,
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )

TPS73601QDBVRQ1 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PTWQ
TPS73601QDBVRQ1.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 PTWQ
TPS73618QDCQRM3Q1 Active Production SOT-223 (DCQ) | 6 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 73618Q
TPS73618QDCQRM3Q1.A Active Production SOT-223 (DCQ) | 6 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 73618Q
TPS73618QDCQRQ1 Active Production SOT-223 (DCQ) | 6 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 73618Q
TPS73618QDCQRQL.A Active Production SOT-223 (DCQ) | 6 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 73618Q

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF TPS736-Q1 :

o Catalog : TPS736

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS73601QDBVRQ1 | SOT-23 | DBV 5 3000 179.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TPS73601QDBVRQ1 SOT-23 DBV 5 3000 200.0 183.0 25.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DCQO006A SOT - 1.8 mm max height

¢

PLASTIC SMALL OUTLINE

7.26
6.86
3.6
[ ]o.08] o B
\ PIN 1 NOTE 3
S INDEX AREA ,
E[ 1
TYP
| I e 6.6
6.4
NOTE 3
\ [5.08] ] 6
3.05 |
i 2.95
-—-t—-r @ [01@]c]A]B]
5
L 0.51 J‘
0.10 e 16) - %X 0.41
0.02 ' & [01@ [c|A[B]
18 MAX |=—
GAGEPLANE [/, — 1\ 77777777777777777777777777 I[ — E \[ 0.24
| 114 \—SEATING PLANE - f
0.91

4214845/C 11/2021

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DCQO006A SOT - 1.8 mm max height

PLASTIC SMALL OUTLINE

@02 TYP

|

|

|

|
| ‘ |

SYMM ‘ i

[ e e I e
(R0.05) TYP | | |
T | |
! |

|

|

|

K

L——L— (0.775) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

,,,,,,,,,,

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING‘\ SOLDER MASKX /OPENING
)
\
EXPOSED METAL

\
*1 Lﬁ 0.07 MAX 4 EXPOSED METAL

0.07 MIN
ALL AROUND ALL AROUND

SOLDER MASK DETAILS

4214845/C 11/2021

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.

5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

6. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DCQO006A SOT - 1.8 mm max height

PLASTIC SMALL OUTLINE

(== ‘
L - | |
(A .272 TYP ! ‘F'ﬁ (0.56) TYP
. | | 1 (0.755)
I i ,Ti 4 —
SYMM |
¢ — e e = > Rl #7
e N B
(R0.05) TYP ! o 4X(1.31) \
L] o ;
| |
+ | \ 4X (0.92)
5X (0.65) [ i ] |
| |

" -
5X (2.05) S\{LM'\"

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4214845/C 11/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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