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20
4 5| HECE M58
RSET | __11 13 ___] rBIAS
VSET |12 12 ___] mope
AGND |13 1 _|ep
AvDD [ 1 4 10 ___] en
pvoD [ 15 9 _]rp
© ~ «©
Not to scale a - —
b4 2 2
9 o ]
o

& 4-1. RQE #% , 13 5/ WQFN-HR ( TH#LE )
& 41. 5| lizhee

5l
HKE() UL
Hs £
1 RSET I AP AR B E G, K 20k Q HIPHA%4EE: 3] AGND DA E 5 1 i louTe
9 VSET | B B S, N R A louT
lout = Vser/ Rser X Kk
3 AGND P |=o2m
4 AVDD P R
5 PVDD P ZEVE
6 PGND P ZEN/Rilik
7.8 IoUT @) 0 R HL R
KW
9 PD | 0= IEwWiB1T
1=l
10 EN | 171 LVDS #ii A\
1" EP | 1F LVDS #i A\
iy e A 2k 4
12 izt I |0=ffHi% (5mA & 1A)
1= (250mA % 5A )
165 W B RS .
13 RBIAS I B HFAAERER AGND |, LURHHRZ IOUT B9 & B if LR
%EHEZT AVDD DAZEH .

(1) I=%AN,O0=%t , VO =5Adt , G=4th , P =,
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5 Hii%
5.1 4% RHUEE
15 B AR RS T I TAR B VG B s (BRAEAAue ) )
B/ME BRfE L X0
AVDD LD H Y L 6 \%
PVDD L5 6 v
Viout IOUT 5l I B 21.6 \Y
Vser VSET 5| it B & AGND 25 \Y
EP. EN. PD. MODE. RSET #l RBIAS AGND AVDD v
R INEY Ok PN KA e = +10 mA
T, SR 150 C
Tstg WAE I -65 150 °C

g

(1) AR RAGE HIEAT P RER N BTG K AT . 20 BABE (AT A TR AP RESAEAZSE 26 T S EAL AT T & E 7T

Z/THIH

MR FIEWIBAT . WRAE F WS 1T IMBAE X R A B (N WFLEBAT | ST REA SR BUR | AR B2 IEE L

Yo DURARDT sUSAT S AF AT RES R Mas AR I AT Stk . DURERIVERE | JFARME a1 7 b o

Product Folder Links: LMH13000

English Data Sheet: SLOSEB6

5.2 ESD &4
H Bifir
) MK R (HBM) |, 54 ANSI/ESDA/JEDEC JS-001( +2000
V(esp) Hp L — — v
7o HL AR (CDM) |, £54 ANSI/ESDA/JEDEC JS-002(2) +750

(1) JEDEC 344 JEP155 gt : 500V HBM I} fEMS/EbritE ESD 5 HIRFE T %457

(2) JEDEC 3(#4 JEP157 {5t : 250V CDM i REMS{EFRUE ESD = HIIRARE T 2447,

5.3 BUUE1T &M

16 B 2R RS T R LARR B B M A ( BRAESS B B )

B/ME FRARAEL BOAE|  BAL
AVDD AL R YR F 3 5.5 v
PVDD FLYE 3 5.5 \%
Ta IERIR -40 25 125 °C
VseT IOUT #4511, lout = Vser My RseT % k@ 0.01 2 \%
Rset 3] RSET 5| 61 o fH 2% 20 kQ
EP F1 EN 2 [H) [y B BH 4% 100 [¢)
LVDS(3) LVDS =1 ETJL [j(] V(Ep -EN) 100 Y
LVDS =0 D‘JE’:] V(EP -EN) -100

(1) EARHERMERRERT |, Vegr WIEZKESIT#AF ZHNATIRE |, DIAMEBURHE lour TIIERIRZE

(2) XTFKMH. ESRE 5.5 T 5.6 11,

(3) AT TERSAN G B Bl R LR SIEAT |, MEnE > £250mV FIHEE.
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5.4 #MERER
LMH13000
Hdatr() RQE (VQFN-HR) Hpr
13 514
Roua SE BRI 30 °C/W
R0 Jc(top) ghE AN (TR ) HAH 28 °C/W
Rou 25 28 LR AR AR 14.5 °C/W
Wyt 45 B RIS 5L 0.4 °C/W
Vg 45 2 AR IE S 5 14 °C/W
R0 yc(bot) ZiZH T (RER ) B 1 °C/W

(1) AXRWERIBRHESHEL

5.5 MK AR A BSR4 (MODE = 0)
1 Ta=25°C ik, PVDD = AVDD =5V , RBIAS = AVDD , MODE =0, PD =0, Z/as N & 5-31 ( FrAE 5 H w )

THS W SFERIC 2 EHTE R RIS .

X BME R BAE| b
IOUT Btk
lout U RELEEN A Vger = 0.01V & 2V Ta = -40°C % +125°C 0.005 1 A
lour Kl lout = 0.1A +14.5 o
lout = 1A +55
tour B lout = 0.1A Ta =-40°C & +125°C +3.5 "
lout = 1A Tp = -40°C % +125°C +1
lout = 0.1A Tp = -40°C % +125°C 0.7
MINViout |5/ Viour @ \
lout = 1A Ta = -40°C % +125°C 2.1
170 nA
ILEAk IOUT T AR fLIi PD =132k LVDS =0
Ta = -40°C % +125°C 48 pA
MAXV oyt | K Viour 18 v
I0UT A3tffE ( Rpamp =19 , Loap = 1nH ) , iE2BA 5-31
Ciout IOUT [t T 2O HZ0 & 5-12 pF
Liout IOUT Bt H I R (4) 100 pH
lout M ;%g%lﬁgi”}%wz Ta = -40°C % +125°C 60 HARMS
‘ 0.4
t, lout LT IE] lour = 1A , VLD = 4V o a0C 5 11250 Yy ns
0.3
t; lout TR ] loyr = 1A, VLD = 4V o= 40°C £ +1125°C 0 ns
lout 1L lour = 1A , VLD = 4V 23 %
lour ik lour = 1A , VLD = 4V 10 %
louT F2 7€ it [A] lout = 1A, 10% FasE 3 ns
VSET ( lout #1511 )
VSET i i & HLIf Ta = -40°C % +125°C 50 nA
VSET % \ B b 418 GQ || pF
Vser VSET 5| % For lgyT = 0.005A & 1A 0.01 2 \Y;
k Vser & lout HILLBIR T lout = Vser / Rser * k 10000
lout/ Vser # 58 800 kHz
Rset RSET R 20 kQ
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5.5 KA B SR (MODE = 0) ( 4:)
£ To=25°C i , PVDD = AVDD =5V , RBIAS = AVDD , MODE =0, PD =0, Zph#th & 5-31 (BRAEB A B )

¥ WA B/AME  MERE ENE\ XA
fHEZHR (Icc) » 24 MODE = 0 il MODE = 1 i
lec 1H 78 HL Rpias = 25k Q % 500Q It} 4 200 mA
A % RBIAS AVDD \Y;
+55
i lcc = 100mA %
Ta = -40°C & +125°C +7.
LVDS #rA
10
LVDS % I0UT #1F iR lout = 1A .
Ta = -40°C % +125°C 13
% (LVDS/TTL/ICMOS) 250 MHz
> 10MHz AGND + 0.5 AVDD - 0.5
EP #1 EN HiJE Vem  Vpiee © \Y}
DC H f=10MHz AGND AVDD
IOUT #}3) f < 250MHz , 50% 545t 6 ps
IR
7
BAS IR R LVDS =0, Vggr = 0.2V mA
Ta =-40°C % +125°C 8
) . #£ 10MHz I ALVDS | loyr = 1A 13 mA
AR B -
7 250MHz I 1 ALVDS , oyt = 1A 80 mA
MODE = 0 1 MODE = 1 i i #C it
TsHp ISR 160
IR i 10
AR AR IR JEDEC PCB %31 8t it Z[% H 5-28
MODE , %{-F MODE = 0 I MODE =1
iR , MODE =0 Ta = -40°C % +125°C AGND + 1.2
T AR —— v
mr ik, MODE = 1 Ta =-40°C % +125°C | AVDD - 1.2
Wies , %+ MODE = 0 f MODE =1
) ST LR Ta =-40°C & +125°C 35 pA
Je P FRL T R PD =0 Ta =-40°C & +125°C AGND + 1.2 Y%
A% o RME PD=1 Ta =-40°C % +125°C | AVDD - 1.2 \%
138 ZE I I ) PD=1-0 Ta =-40°C & +125°C 15 s
S 2 1) PD=0—1 Ta =-40°C & +125°C 1 s

(1) LMH13000 #k4E4E Veer KT U R RSO FIEAT ; ABRTEIE AL fr ] k.
T HE— 0 AR LR LASR R A RE

(2) igs MINV ouT DL lout A s lout FEERNRIREL

(3) Ciout 72 IOUT 5| J41%] PGND 5| I Ha 75
(4)  Liout M IOUT 5] BIFIPIE5 FET Jek I B HE .
(5) ANAERAUSATHS |, iEmE] EP Al EN LR H KRR SE—BIEMZE /DM Z 0.5V, X TRAZ1T , EP f1 EN AT LA LA 2ME— B L.
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5.6 = HEAER KBS K (MODE = 1)
£ Tpo=25°C I} , PVDD = AVDD =5V , RBIAS =AVDD , MODE =1, PD =0, Zh#¢ N Kl 5-31 ( Bk S H U )

% \ \ BME A T
I0UT Eijfi A
lout AT R Vger=0.1V & 2V Ta =-40°C % +125°C 0.25 5 A
lout = 0.5A £10.5
lout K lout = 2A +6 %
lout = 5A +4
lout = 0.5A Ta =-40°C & +125°C £25
lout 21k lout = 2A Ta=-40°C £ +125°C +1.3 %
lout = 5A Ta =-40°C & +125°C 0.9
lout = 0.5A Ta=-40°C % +125°C 0.7
MINViout 0 Viour M \4
lout = 5A Ta=-40°C & +125°C 22
) 0.35
ILeak lout FI¥IIRHLIR PD=18(LVDS=0, - A
Ta = -40°C & +125°C 100
MAXViout K Viout 18 \
I0UT 25388 ( Roamp =19 , Lioap = 1nH ) , HSHIE 5-31
Ciout I0UT it Fr L 2) W5 K 512 pF
Liout 10UT FiL# HEH%O) 100 pH
- lout = 0.5A , e .
lout W7 FU = 100MHz Ta=-40°C & +125°C 200 UARMS
0.5
t lout L THS ] loyur =2A , VLD = 6V ns
Ta =-40°C & +125°C 0.6
0.5
t lout TR lout = 2A , VLD = 6V ns
ot Ta=-40°C % +125°C 0.7
lout itk lout = 2A , VLD = 6V 20 %
lout Tt lout = 2A , VLD = 6V 15 %
4
lout KasE i) lout = 2A , 10% Fa5& ns
Ta=-40°C & +125°C 6
VSET (loyr #1318 )
Vser VSET 3l [ For lout = 0.25A % 5A 0.1 2 v
k Vser & lour HILLBIE T lout = Vser / Rsgr X k 50000
lout/ Vser 7 5 600 kHz
LVDS #IA
9
lout = 2A
Ta=-40°C & +125°C 13
LVDS % I0UT %45 4EiR 5 ns
lout = 5A
Ta=-40°C & +125°C 10
Hi% (LVDS/TTL/ICMOS) 250 MHz
10UT £ f<250 MHz , 50% 575t 7 ps
IR
235
R EoT N LVDS =0, Vggr = 0.2V mA
Ta=-40°C & +125°C 24
7E 10MHz I ALVDS | loyr = 5A 50
A mA
{£ 200MHz Iy ALVDS , oyt = 5A 360

(1) 4R MINViour BASRHE lour K- W2 lour FEEARIREE |, Wik — D FRAR AR LIS i P BE
(2)  Ciour #2 IOUT 5% PGND 51 I HE2F

(3)  Liour &M IOUT 3 BAIEINHE FET it ) 5 B LR
(4)  LMH13000 4K£:7E Veer KT RTAMRMERIEOL N IZAT  (HR A RIER dr r] FE4E
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5.7 SRR
f£ Tp = 25°C. AVDD = PVDD =5V. Rpamp =12Q -+ Lioap = 1nH LLK RBIAS = AVDD Ill#E ( BRIER A3 )
5 5
—— Low-Current Mode, MODE = 0 > — —— Low-Current Mode, MODE = 0
—— High-Current Mode, MODE = 1 = —— High-Current Mode, MODE = 1 A
1 — 1
< — | <
5 5
R el
£ 100m £ 100m __
5 50m 5 50m
(@] (&}
2 2
g 10m g 10m —
5m
im 1m
10m 50m 100m 1 2 10m 50m 100m 1 2
Output Current Setting Voltage, Vser (V) Output Current Setting Voltage, Vset (V)
AVDD = PVDD = 3.3V
& 5-1. Vser & lour MRt Bl 5-2. Vggr & loyt fHERHE
0.14 2
0.12 1.75
~ 041 ~ - 15 /’A\
<v'_ <: 1.25
5 0.08 5 I
ie el 1
€ 0.06 €
g L 075
3 0.04 3 05
5 =]
§_ 0.02 §- 0.25
0 A
V\’/ 0 ~ ]
-0.02 \v -0.25 f\/—/
-0.04 -0.5
Time (2.5ns/div) Time (2.5ns/div)
MODE =0, lpyt=0.1A, VLD =1V , t, = 357ps , t; = 502ps MODE =1, loyt=1.5A, VLD =4V , t, =579ps , t; = 387ps
AVDD = PVDD = 3.3V AVDD = PVDD = 3.3V
Bl 5-3. loyr Bk B 5-4. loyr fkima R
0.07 0.14
0.06 ]\ 0.12
T 0.05 /’ — \ z 0.1
E 0.04 E 0.08
3 I \ 3
*q:-; 0.03 \ *qc-: 0.06
3 0.02 \ 3 0.04
2 0.01 3 002
8 0 M. 8 0 \f\
-0.01 -0.02 —’\
-0.02 -0.04
Time (2.5ns/div) Time (2.5ns/div)
MODE =0, lpyt =0.05A , VLD =3V , t, = 673ps , t;= 1.28ns MODE =0, lpyt=0.1A, VLD =1V , t, = 243ps , t; = 340ps
Rpamp=10 Q
& 5-5. loyt Bkma BL & 5-6. loyt Jikrmi R
8 R 15 Copyright © 2025 Texas Instruments Incorporated
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5.7 BLAVRE (42)

7£ Tp =25°C. AVDD =PVDD =5V. Rpamp =12Q -+ Lioap = 1nH LLK RBIAS = AVDD Ill#5 ( BRIER A3 )

0.6 1.2
0.5 f ; S——— \
< o4 < o5
= =
3 03 3
o — 0.6
c c
® 02 o
3 3 04
5 0.1 5
=3 = 0.2
S o Avasame s =
-0.1 0 I\v_
-0.2 -0.2
Time (2.5ns/div) Time (2.5ns/div)
MODE =0, loyt = 0.5A , VLD = 2V , t, = 258ps , t; = 408ps MODE =0, loyr = 1A, VLD = 4V , t, = 229ps , t; = 382ps
B 5-7. loyt BkIHmI R & 5-8. loyt fk#imi R
2.5 6
2 /\-\’ A 5 —
< | \
5 15 5 / \
o o
3 = 3
c c
g 1 g I
3 3 2
S os 3 I
5 5 1
'} e }
0 N 0
WA~
-0.5 -1
Time (2.5ns/div) Time (2.5ns/div)
MODE =1, loyr = 2A , VLD = 4V , t, = 593ps , t; = 405ps MODE =1, loyr = 5A , VLD = 10V, t, = 882ps , t; = 594ps
& 5-9. loyt Fkima B2 A 5-10. loyt Bk R
25 ™
£ 500
S 5 —— Vser = 0.2V, MODE = 0
2 S 300 —— Veer = 0.2V, MODE = 1
=3 a —— Vser = 2V, MODE =0
< = 200 —— Vser = 2V, MODE = 1
5 15 g WS\ —— Veer = 0.4V, MODE = 1
o ° \.\\\ —— Veer = 0.8V, MODE = 1
= & 100 f=—N\
g 1 '5 70 N
S Q
[&] S 50 .
- [}
g 05 ﬁ 2 30
o — lcc = 100mA <
0 (RBIAS = 1kQ) A g 20
— Icc = OmA \ad £
(RBIAS = AVDD) g 10
-0.5 S o 2 4 6 8 10 12 14 16 18 20
Time (5ns/div) Voltage on IOUT, ViouT (V)
lout = 2A , VLD = 6V IOUT 11 PGND 2 [Alff HEL 2%
1 2 ] B 5-31
Bl 5-11. HRBAE I FHE Loyt BRHmRE B 5-12. Ciout 5 Viout
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5.7 BLAVRE (42)

7£ Tp =25°C. AVDD =PVDD =5V. Rpamp =12Q -+ Lioap = 1nH LLK RBIAS = AVDD Ill#5 ( BRIER A3 )

9.6 T 120 9.5 120
I MODE =0 MODE = 1 MODE =0 MODE =1
9.5 [ Prop Delay —— Prop Delay | 100 9.4 Prop Delay — Prop Delay | 100
9.4 | — Jitter — Jitter 80 9.3 — Jitter — Jitter 80
293 60 2 92 ‘\ 60
—_ > —
92 R Wa w0 3 & 91 a0 2
2 \ g e 2
& [N N IA 2 = & ° o % <
S 9 fdh =N/ A\/"\ A lo 2 T g9 A o 2
g \l/ \\ ,V \ \/ 5 g ) 5(/ %’0\ || L 5
O 8.9 V[ \" -20 o 8.8 4 -20
x ] A o
8.8 -40 8.7 - — e -40
8.7 -60 8.6 -60
8.6 -80 8.5 -80
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 0 3 6 9 12 15 18 21 24 27 30
lout Pulses (Count) louTt Pulses (Count)
loutr = 1A, f = 100MHz lour = 1A, f = 100kHz
2 10 25 12.5
— lour
— PD
1.5 7.5 2 10
< <
5 1 5 = 5 15 75 =
e =) o o
k= o < a
2 o5 25 ‘g [ | 5 ‘g
é 0 0o g é 05 25 8
@) e}
-0.5 -25 0 0
— lout
— PD
1 -5 0.5 25
Time (10us/div) Time (10ps/div)
MODE=0,VLD=5V, LVDS =1 MODE=1,VLD=5V, LVDS =1
& 5-15. PD Ml loyr M5 & 5-16. PD Rl loyr M1
100 500
_— IOUT =0.5A 7 _— IOUT =2A
T |—lour=1A // T |— lour=5A
E /4 E
o 50 o /)
m 7 2 7
o 4 o
3 o 3 )
= Y £ 100 yavi
3 T T T T T T AT T 3 4
k2] Y/ k] 4
p} =)
3 L~V 3
Q A o 50 =
£ 10 L £ B
© =t © i’
g 3 L
a a —
10m 100m 1 10 100 10m 100m 1 10 100
Frequency (MHz) Frequency (MHz)
MODE =0 MODE =1
B 5-17. ARRS LVDS HRRHXR & 5-18. AR5 LVDS MEA KR
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5.7 BLAVRE (42)

7£ Tp =25°C. AVDD =PVDD =5V. Rpamp =12Q -+ Lioap = 1nH LLK RBIAS = AVDD Ill#5 ( BRIER A3 )

1.2 24 6 3
— lout — lout
] |~ VSET|, 5 — VSET|
— .
z / TT sl = [ s
el — — —
3 0.8 1.6 UU)J 3 4 2 %
= Zl = =
S 06 12 2/ 2 3 15 2
3 8|3 g
2 04 08 S| 3 2 15
> = =3 =
S 2|9 \ 2
0.2 0.4 1 0.5
(N —
0 0 0 0
Time (2ups/div) Time (2us/div)
MODE =0 , IOUT =1A MODE =1 y IOUT =5A
&l 5-19. VSET & loyr HMERmI R &l 5-20. VSET & loyr MMERmi R
3 1000
O N
N\ z ™~
a ~ \\
3 \ 8100 B =
8 £
3 o \\ E S
X o
g g ™
s 9 £ 10 =
P c
o
o
-12
—— VSET =0.2V, loyt = 0.5A
—— VSET =04V, lout = 1A \\
-15 1
10k 100k 1M 100 1k 10k
Frequency (Hz) RBIAS (Q)
MODE =1
& 5-21. VSET Z loyr # MM Bl 5-22. 18 & B I A B AL BR 4
7 22
__ 65 / — A
T | 21
L — ;;// z //
= = T =
el el e E—
—~ 55 = 20
5 5
s 5 5 19
S a5 2
= o
§ 4 § 18
2 2
3 35 g 17
ke —— Ta=-40°C k) —— Ta=-40°C
s 3 —— Ta=0°C B —— Ta=0°C
@ 55 — Ta=25°C @ — Ta=25°C
—— Ta=125°C —— Ta=125°C
2 15
2.5 3 3.5 4 4.5 5 5.5 6 2.5 3 3.5 4 4.5 5 5.5 6
Supply Voltage (V) Supply Voltage (V)
MODE =0, HJiH /& = AVDD = PVDD MODE =1, HiJgi /& = AVDD = PVDD
K 5-23. HANHSHREREREZ HKRA B 5-24. BAKBHSRR S RIRBEZ HRXRA
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5.7 BLAVRE (42)

7£ Tp =25°C. AVDD =PVDD =5V. Rpamp =12Q -+ Lioap = 1nH LLK RBIAS = AVDD Ill#5 ( BRIER A3 )

Temperature (°C)

M LVDS N (V) B loyt (A) M5 5 E4E LR

Kl 5-29. 485388 SR ERIIK AR

600 525
500 ] 450
£ 1 £ -
S 400 S 378 —
(%] "
8 —] - & 300 ]
g 300 § |
5 5 225 b——F—71— 11—
& 200 ) -
= € 150
= 2 ]
100 75 —]
0 0
SRS LLTBOIRKISTEERRN 2RERIS5SEELIIIBIRII
5588388583859 3888588 2222225 Q3ddANddAdaqN
Output Current, loyt (MA) Output Current, loyt (A)
MODE =0, VSET =0.2V , ¥4 Ioyt = 0.1A MODE =1, VSET =0.8V , ¥4 Ioyt = 2A
B 5-25. loyr IEEE T HE B 5-26. loyr FEEETE
2 W71 1 T 1
1.8 175 | Thermal Shutdown at 160°C
1.6 —
150 ) 4 v
= 14 —~ / g
S
512 / € 125 . / W e
2 e o
> 2 100 / PV
£ o [
= ] / 6/
E 08 £ 75 /
£ / o V
= 06|/ = —— Power = 9W
50 —— Power = 10W
0.4 —— Power = 12W
0.2 —— MODE =0 25 —— Power = 15W
— MODE =1 —— Power = 20W
0 0
0 0.5 1 1.5 2 25 3 3.5 4 4.5 5 -50 0 50 100 150 200
Output Current, loyt (A) Time (25ms/div)
% = loyt * Viout , #HFHFERUINThH
B 5-27. IOUT FE/MEBESHH BRAIPRER Bl 5-28. 4P G RESHEHIRZ BHXER
10.5 75
102 —— Device 1 P
4 | — Device 2 7z
9.9 | — Device 3 ,V// 50 A
£ 96 i S 5 NS A A /
g o // : \/ % >\4
[ - =
s, A i ol AR TYINMAA
S 87 / S ’\/
g o g 25 \
o 84 = <]
a / a
8.1 7 50 — Device 1
7.8 — Device 2 \
—— Device 3 N
7.5 -75
-40 -20 0 20 40 60 80 100 120 140 160 -40 -20 0 20 40 60 80 100 120 140 160

Temperature (°C)

B 5-30. 3 YR SEAMES AR RIER IR E
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5.8 ZHNEE B

VLD
Supply oS Supply |
Caan Ceank R Caank
1 OOQ DAMP
AVDD EN EP PVDD 1Q
L LT
AGND PGND PGND
VSET Lioap + Ltrace
DAC Liout L
20kQ | IOUT
RsET L
L Current R
Reer Mirror 5(s)NUB1
20kQ RBIAS
PD —
Control — — T Ciour Reias Csnus1
Block > I_ | <t 5000t0 | 200PF
AGND MODE — — 25kQ
'J_| AGND
PGND PGND

$AGND

A 5-31. ESSHINE B
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6 40 B

6.1 MR

LMH13000 J& —Ffmi . R H R B iyR | & e e ke s i i i, (28R O 6 2 KAT ] (ToF)
N2 HR RO BX Bl 2 N B2 iR FE . LMH13000 [ TR BERSTRA Ins , BN T a2 AR s . e 24k %
12 (OTDR). i HEL IR G 8 LA S AR A2 I (IVD) Al sC A &5 a7 B A i it . sk S ik 1A HiESEH
JATEIAS BA MK E L. LMH13000 ) T fm & H & Ja >y 3V 2 5.5V, JFH Al 78 IOUT 32 Frmik 18V 1IH
JE. LVDS % N\ SE i H FIa AR T ), 10 VSET far N Sl et far H B A AR IR 4 o X S84 48 LMH13000
BN TR L TR R XS N A AT AR L AU P

11
6.2 ThRETHEE
Laser Diode Voltage
AVDD EN EP PVDD (VLD)
1 ]
LI LI
- LOAD
a
VSET[ A
@ louT
R
& L
RSET— lec
LT
Current X?
Regr Mirror RBIAS
Po[ H i - .
Control Ll L 4 BIAS
Block — —
mobe [ H
,J_l LMH13000
1T 1T
AGND PGND
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6.3 REMEULEA

6.3.1 fEEH I (Icc)
LMH13000 /i T4 I0UT LA BEIFIAAIE HIRE (loc). XIFE IR AT VSET BB M HMRINHH . MR & IEHY
RBIAS HIFHZS K IHHE Icco

100
Icc = RBiAs (1

% VDS =0 H PD =0 i} , ATLLM 4mA %] 200mA % Icc ; lour(TOTAL) = lc-
fdn

s X Rpias = 25k Q ; lgc = 4mA
* T Rgas =500Q ; Igc = 200mA

AVDD EN EP PVDD VLD
[ ]
L] L]

S

lcc
Current
Mirror } RBIAS

lour(TOTAL)

I IO0UT
ouT

Rﬁxed

_|
Control . L 0.1uF Voac
Block - '
,J_I LMH13000 ,J_I
|- |-
AGND PGND

Bl 6-1. ZhAS I T H A B
6-1 7~ 4 HAL louT(TOTAL) %2 Ioe ( B Rgjas W& ) Al loyt 2 M, BAKEGRE T Veero
IoyT(TOTAL) = Icc + IoyT (2)

HIE RBIAS 5] ifEH: %2 AVDD Sk2EH Icco loc AMEHT LVDS BN, Al , 76 PD =1 ( WrHRZE ) i\, &
W RBIAS N |, loc EREAENEBII . Ioc 18N F RERS (RFF A 18 2 IR IE L k. X TI0t i Ok sh 25
N, loc ZRB/Min B HR A B T 4658 6 22 s ] .

K 6-1 Eon 1 AL 7E Rexeq FRPH &3 53— ik 4% DAC KBNEE K Icc.
JitE 3 4t T HE4 € Rpxep FOPH A2 3] RBIAS S AT T lcc M Vpac ZIAIKIR R .

0.5 - VDAC)
Icc = 200 X | —m—2% 3
cc ( Rfixed ( )
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6.3.2 £ B S8 IR F

6.3.2.1 BEEE T L TRIE IR R HE

f&#5 LMH13000 ) LVDS Hy A/E N CATH [BTFE IR I6 S5 S R4 T BRI LVDS 2 IOUT HE K IE
B HTSMHATARED , BIFERBEE LA , Wi SERUR R S H B P AR ULAD .

T AR HE 732

1. FE=AREEE S EE R EIRE KR (- 40°C). HERIRE (25°C) FIEIR (125°C).

{5 FH 24 TRl A B AN — B 2 T 40 & B T 28 IR Sl o R 2k .

A5 FH ok 22 3 20 R A ) o ) 9 R O A SR AR

BT RERAEE PR ZE | S RE 5-30. iZE BN T SLBRINE IR S AE R 2 A 2 R .

PN

IX TR HE R AR BB X IR 5] (4% 38 23R m A2 47 A kM o N 22 TR IE T 72 88 TAE 040 PREF— S i
FAT N

6.3.2.2 E#M IOUT Fahfk

X 75 B s e O B NR E Va R AT R RO R, DATR HE R ARl e B O S B BOR S B
JA SPGBk T AR O T AT TR B R IG5 T . 50LES E BRA HFH2S Rpave 76 24 LRSI
Joft. HPHE BRSO ZE S, AR EE S, W PR,

Laser Diode Voltage 1.8V
(VLD)
R
AVDD EN EP PVDD Roave 1ka
1 ]
LI [ >
S l—'c1 _ LvDs
~a 1uF " Positive  Start Pulse
VSET[ a
IOUT LASER R, LVDS input
) immll 100Q impedance
LT B
$ . LVDS
RSETH lec " Negative
L J -_—————
Current | |
Rser Mirror
RBIAS I
20kQ | SR G :
1kQ—7—1uF
This RC network
Po[ H — = fg'ﬁé | s [ is added when
Control ﬂ ﬁ - | | driving the LVDS
Block | | input with 1000
MODE I:} | VGNDI input impedance
,J_I LMH13000 [ | T - - ==
!
L] LT
AGND PGND

B 6-2. FI T AT T 0 B H 3O — AR B Rk A B R
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4 15

—— EP Signal
3.6 —— Start Pulse 14.5

g 32 — Laser Cathode | 14 S
= =
5, 2.8 13.5 %
D 24 G 135
w

T 2 f 125 3
s 2
9 1.6 =" 12 w®
2 O
>

a 1.2 15 &
€ &
5 08 A 11 3
& O

0.4 10.5
0 10
-20n On 20n 40n 60n 80n 100n
Time (s)

& 6-3. Eslfikf EP {5 5B B 5 R Z A < R

PRI LMH13000 SOt Eh a3 BEAT AR FR I IR AL HE . [RIFE A IC EAR 5K 100 Q HAFHAT LVDS SRz a5 AL ]
HoAt i A AT 1/O BRI -
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6.4 B ThREARE

LMH13000 HA =R« By pug 47 B 0N —Fhir e =
« IEW TR (PD =0):
- K (MODE = 0)
- A (MODE = 1)
+ el (PD = 1)
EIEHIZ/T#E0F ,PD=0, MODE N 0 8¢ 1. 2T LVDS =0 8 1, IOUT s ¥rakfH ik iRz,
© FERHURET (MODE =0) :
lout = Mgk X k; k = 10000 (4)
- Vser AT BAZZ 0.01 & 2V, MM loyr WE A 5mA 2 1A,
- IR HL IR B SRR A S LA FL AT -
- SEHEREEAREL | IOUT LA A S AR B e
- AR RO A m B R (VLD) AT IR B, 5 A A L, A% A R AR AT SE SR AR A
ML
© fERHFET (MODE = 1)
lout = Heer X k; k = 50000 (5)
= VseT ATLLAE 0.1 2 2V ) NI lout M 250mA & E N 5A.
- e FEUAR 2 Y AR AR R R RS A IR
- S{RHERBRALL | IOUT B A B AR Bk .
- SRHREEAREE |, 0w E AR R VLD B BT DOW SR S g .
WL (PD = 1), St 225, JF B84 ARSI A iRtz 17 |, £ 10UT B USRI/ 1) s

925
Uilo

#6-1. BIEF
PD bi-oy LvDs() lout @ lec @
0 0 LVDS =1 Vser / Reer * 10k 100 / Rgjas
0 1 LVDS =1 Vser / Rser * 50k 100 / Rgjas
0 X@®) LVDS =0 ILEAK 100 / Rgjas
1 X X ILEAK 0A

(1) a. LVDS=0:;EP - EN< -100mV
b. LVDS=1:EP - EN>100mV
(2)  lout(TOTAL) = lout * lcc

(3) {BiX RBIAS #1 AGND  [a]i%4: T —ANifE S . Wi RBIAS = AVDD , MU Igc = OA.
(@) X=TH%k.
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7 AL

#HiE
PAN R FHER 2> h S AR T T eHye |, T AE ORI AR A e Rtk . TI B2 P 5 S o2 15
HIE@EAIANLE , PURIAE MR I Bt SEBL AR A RS DI RE

7.1 MAER

LMH13000 J& — 7 i s it Bk sh 2% . LMH13000 A T BRS04 ] 75 B 5 Bk oI X 5 1) 6 28K
7.2 AN A

7.21 6 ZCITHI R

He2 KATIHA] (ToF) RS S Wik 7k« BELRMAEE . LMH13000 SCEREX PR 5, DL &6 MR A% 5 2 W14 5F
IR 5] A B AT AR S, ZE SR, DT 735 B s A 8

Start
Stop
LVDS Input VLD 1.8V ot j4—
AVDD —  ENEP PVDD R
{] D— Roawp 1kQ CF
VAPD { }
VSET[ ~ o
1uF
louT | & R S RF
1000 APD ¢——ANN—9

RSET,

RBIAS

Current Rs
Reer Mirror ?ﬁF 1kQ
RB\AS
PD GND
Control Transimpedance
Block VREF stage

MODE

FL‘ LMH13000 >

LT

L
AGND PGND LVDS Start

OPA855

1856 »——» Stop Pulse

»
>

& 7-1. 7£ Tx %4 L8 LMH13000 (1565 KATRS A
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7.2.1.1 #HER

2% &
R A B 2ns
e LT ] <1ns
b U % 2A
I it T 1.5W
R AR TR < 2%

F 7-2. BN TIA BRI ES

B BART | B (VIV) o ) ABE (oF) M (GH2)
OPA855 U 7 0.98 0.8 8
OPA856 U 1 0.9 1.1 1.1
OPA858 CMOS 7 2.5 0.8 55
OPA859 CMOS 1 3.3 0.8 0.9
LMH6629 U 10 0.69 5.7 4
7.2.1.2 A IHIRE
VLD
e
} Riaser Ceank
|
|
i l
JL ;\\: PGND
Supply Bg J*T Supply |
2ns  LvDS |
|
Caank Caank }
100Q !
l AVDD o EP PVDD i | |mm e :
AGND L L PGND R } Caank }
| |
0.8V VSET i 1
|
PAC bour | |0.01uF|100nF [10F |10pF |
20kQ ] . | |oomw " bF |
IOUT w |
RSET !
Cu.rrent b :
;)SEE) Mirror RBIAS ?F)Num ?g«usz
PD C t | RBIAS
ontro — 500Q c C
AGND Block > L to 25kQ 233;? 288?)55
MODE —
‘;;AGND %‘;‘pGND AGND o

& 7-2. XA LMH13000 k% BAEEE

AR P (K e DA TR TE], V105Q121A-940 HA8 T At AR A0 . LMH13000 [ 10UT 4% = HOLR
W, By Z st — M E R IREl & . BOLHKIHGER IR E B IE VLD. BT tIha o 1.6W ; i H0E e
BIELR P TR I, aH S lour N 2A. MODE 5] Jii#ER: 5] AVDD |, KUAE A S H 2A 1oyt. PD
51 HERZF] AGND.
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LN ARHK VSET BB N 0.8V, LUK loyt BB N 2A. f#i /] DAC it 20k Q & Bk s ki in VSET HiJk
lour = et X k; k = 50k (6)

B VLD HE ST T M8/ Viours Ve Al IOUT B4 R AREOC R o AT 4 TAFHERHEWT B/ ViouT
VLD = MINVjgyr + Vg + Lx dlg# + Toyr X (RLASER+ RDAMP) 7)

Hrp Vg = Y&%:$&%%Elﬁwﬁﬁﬁgi , L=Lraser * LtracE » dlouT = 2A H dt=1ns.

ARKFE lout Il MINVioyt , 2B 5-27. fKHEE] 5-27 , Xt 2A 19 lout , MINVoyT = 1V XFT 2A Jik
M, Ve =185V (CREBOLEIEE ) - RUR L REOCS M EBRBGEL B, WAFHIMEL08 1.5nH., KX ey
MG, Pras /s VLD = 6V (€ Rpamp =0Q ) o X TEWR. 248 LI E) . Wbt S v DAERT
AT L x dIOUT /dt 73 &4 0.

N T SEBL 2ns kRS 1], £ 7E LVDS 51 E K T 250mV HEFSER A1 A 2ns 7 LVDS {55 . ¥ LVDS
RN 2243 B R BETH e A0 T 4 A4 TR e B R BRAETE FE Y«
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o N TAE IOUT fkf o SEELSCEEM N, | it B AR Xt T K 7-3 TR I R4cfd zeta (§) = 1. @@
B KT Cout B Conug » M HLEEAT N EEH Conug HRE

CsnuB = 5 X Ciout (8)

/) Viout B Ciout MI7EK] 5-12 F1$R 3.
. CSNUB EI/‘]ﬁ“ﬁé%%g/‘]y‘j 300pF ( B VIOUT y\j 6V B , C|OUT = 62pF ) o
* B Csnuss Liaser+Trace T Riaser MHMEAAABLT 25K

¢ = RLASER * Rpamp + RsNUB % \/ CsNUB 9)
2 LLASER + LTRACE

it Renu HEATHCR , MIGAE LT [a) Al b 2 (8] SE B0 IE R P . 7E IOUT RIS InZE s (1524 1K 7-6 A
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T3 2A , HBR LR E N 2A+5% . IXFORHERPE SR 3 Vepr , M HIE KT 8/NTF 0.8V, WNIfE loyt 181FA
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HE
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{fH LMH13000 7£ Tx #%1% 3Xzh OSRAM Bt #s kR krbmi N , JH7E Rx #5412 F{EH APD+TIA KR4,
#24] TIA % SRR 2ns Tk 58 B A il R R 4
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4.5 u 3.6

4 / \\ ~~ T~ 3.45
35 / L 33 =
w 2 I ’I 315 &
o)
g ] LVDS [ 3 =
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1.5 f 1 27 g

1 / \ — I p—— 2.55

0.5 \\// lV 24
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Time (2ns/div)
VLD =5V, Rpamp = 1Q , VSET = 0.8V

Bl 7-4. Tx L) LMH13000. Rx L% APD + TIA , Jt%2mi R
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(¥ VSET £ 1OUT [ L IERAN T, BURHEHT TR A6 Th R . P AR P A vy i Pz TR D) DL JIRL
1 H A B 2 A 1R 1 et AR 4K

ARVEAIME R, WS LMH13000 SEHLSOE AR 19 H 8 Th 232 il

VvCC +5V
i 20
L VLD
—{ Jer  LMH13000 ™
LD ~ N PD
— ]enN louT [

o ﬁ]VSET lpp

SEL _| l_‘
= | s Cr

A0 SEL | 2nF
AVAVAY, o - Error~¢ Rs
1000 A 24 Mux Amplifier g 28kQ
__C1 SN74VC1G3157
0.1uF SEL = LOW, A0 connected to COM VRer W GND

W GND SEL = HIGH, A1 connected to COM
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7.3 BRI SCAN

AVDD #1 PVDD #& LMH13000 {45 S] H. # AVDD 1 PVDD &3 & [6— A7 . SN 5] IR B i 22
2R
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W5 A i 125
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- 1E loyt A1 PGND 31 J R 77 ik B B FL DA s b Bl
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& S8 loyr Bk g n .

- WERAAE I, 1S Y L ph A B S K HR CBH JE H P Rpawvip e

24 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LMH13000
English Data Sheet: SLOSEB6


https://www.ti.com.cn/product/cn/lmh13000?qgpn=lmh13000
https://www.ti.com.cn/cn/lit/pdf/ZHCSSP7
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSSP7D&partnum=LMH13000
https://www.ti.com.cn/product/cn/lmh13000?qgpn=lmh13000
https://www.ti.com/lit/pdf/SLOSEB6

13 TEXAS

INSTRUMENTS LMH13000
www.ti.com.cn ZHCSSP7D - FEBRUARY 2025 - REVISED NOVEMBER 2025
7.4.2 i jgnbl
Low-ESL
Caank Capacitor
VLD
1 RIS
Anode L Diod
GND, aser Diode
Cathode
Csnus —
Rsnus
—ANANA—
I
1O
R 500Q to 25kQ
RSET|— — 1 [ |~ =
WA | T 1 O L 13
20kQ — — — I | — 7| RBIAS AGND
AGND I O I
R —_——
VSET A | | —_——
DAC v 2 | 1O I 12 [mooe
20kQ — — — I I L —
PGND AGND[— — 1 IQI% |~
3 | "
I |
1 O]
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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 ©)
@ ©)
LMH13000RQER Active Production ~ WQFN-HR (RQE) | 13 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 L13K

@ 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 TI RoHS Statement for additional information and value definition.

® | ead 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 TlI'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. Tl 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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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 O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
LMH13000RQER WQFN- RQE 13 3000 330.0 12.4 3.3 3.8 12 8.0 12.0 Q2
HR
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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)
LMH13000RQER WQFN-HR RQE 13 3000 367.0 367.0 35.0
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PACKAGE OUTLINE
ROEOO13A WQFN-HR - 0.8 mm max height
PLASTIC QUAD FLATPACK- NO LEAD

PIN 1 INDEX AREA —

pw
al

—~ ‘« (0.1) TYP
|

—C

1
13 {
10X 83

*lowwle

PIN 11D

4225116/B 11/2019

NOTES:

1. Alllinear 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.
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EXAMPLE BOARD LAYOUT
ROEOO13A WQFN-HR - 0.8 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
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NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
4. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
ROEOO13A WQFN-HR - 0.8 mm max height
PLASTIC QUAD FLATPACK- NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

PADS 6-8

87% PRINTED SOLDER COVERAGE BY AREA
SCALE: 20X
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NOTES: (continued)

5. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

i3 Texas
INSTRUMENTS

www.ti.com


AutoCAD SHX Text
 

AutoCAD SHX Text
 


ERBEANRRFH

TIREHREEANTEERE (2BEER ) . RITER (8F3ER1) . NAREMARITEN, NETRE, R2ERMEMER , F
RIDXEREEFEEMARIERNER , S/EFR T EH Y. SEBERARNER R TRICEME =5 MR-~ RIE RER,

XEFRRAEER TI FRHTRITWASTRARERA. SFETEREATEHIEME (1) HNENNARESEN TIFR , 2) Rit. B
AN RENEA | (3) BRENMABEMEIFEUREMRHERE, RRENRAEMER,

XEFRNELE , BF5TEH, TI RGN TRXLERRATHRARTEARE TI = ROEXNA, FEUEAFANXERRETE
FRET. BENEREMEM T MRFRAEAMBE=F RN, N TRENXLERRAEATN TI REARELNETRE, RE.
A, |ENRS , SFTBEE T HESEFAR,

TIRGEHFRZ TIHESR). TIBAREER X ticom FEHMBRRASZRS TI ~mEMNEMERZRRNAR. TI REXEREFToT
BRUEMARNER TIHN T ~RAXFHEANERJERERFH, BRFEEMME (T) AEREFREENEHFRIAFTABE~R
BUWE RIGAREEMERA B RHOFREB AR,

Tl R34 IR T RE 1R AV E M E bR R B &Ko

WRARFRE © 2025 , EMALE] (TI) 28]
REEHBEH 2025 F 10 A


https://www.ti.com.cn/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com.cn/cn/lit/pdf/ZHCQ001
https://www.ti.com.cn/

	1 特性
	2 应用
	3 说明
	内容
	4 引脚配置和功能
	5 规格
	5.1 绝对最大额定值
	5.2 ESD 等级
	5.3 建议运行条件
	5.4 热性能信息
	5.5 低电流模式的电气特性 (MODE = 0)
	5.6 高电流模式的电气特性 (MODE = 1)
	5.7 典型特性
	5.8 参数测量信息

	6 详细说明
	6.1 概述
	6.2 功能方框图
	6.3 特性说明
	6.3.1 恒定电流 (ICC)
	6.3.2 传播延迟与温度间的关系
	6.3.2.1 随温度变化的传播延迟校准
	6.3.2.2 直接从 IOUT 启动脉冲


	6.4 器件功能模式

	7 应用和实施
	7.1 应用信息
	7.2 典型应用
	7.2.1 光学飞行时间系统
	7.2.1.1 设计要求
	7.2.1.2 详细设计过程
	7.2.1.3 应用曲线

	7.2.2 使用 LMH13000 的自动电源控制环路

	7.3 电源相关建议
	7.4 布局
	7.4.1 布局指南
	7.4.2 布局示例


	8 器件和文档支持
	8.1 接收文档更新通知
	8.2 支持资源
	8.3 商标
	8.4 静电放电警告
	8.5 术语表

	9 修订历史记录
	10 机械、封装和可订购信息

