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4 EVEBRE X UEEE
RSET | __1 1 13 __| RBIAS
vseT [ 12 12 __] mopE
AGND |13 1 (] ep
AaoD [ 14 10 ___] EN
pvoD [ )5 9 _]vrd
© N~ [ce]
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zZ 2 )
9} o o
o
B 4-1. RQE /8y —< 13 E> WQFN-HR (LHER)
£ 41. EVDO#RE
[=V%
2471 A
&5 LR
1 RSET | PR EE Y, AGND (2 20kQ #Pia#Eii L, MBI lout Zi% ELE T,
2 VSET | EBIEFREE Y, BEEZFINL, loyt Zi% €
lout = Vser / Rser * Kk
3 AGND P FETIUR
4 AvVDD P [ERE A/
5 PVDD P |mm
6 PGND P BIRS TN
7.8 10UT (0] e WARCER I/
VA SN YN
9 PD | 0 =i Eh{E
1=U—=Fr
10 EN | A0 LVDS ATj
1" EP | 1ED LVDS A7)
H 71 BT — RIEIR
12 R | 0 =K (BmA~1A)
)1 = (250mA~5A)
T8 T i R T
13 RBIAS | IOUT IZE i E B AT T 5 A 1%, AGND ([iRbiafEm L £97,
AVDD |ZHfi 35 &, MEhIZ/20ET,
(1) 1= AB.0=HA 0= AHEIEHA. G= /IR, P = EiE,
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5 1%
5.1 X HRKER
H S COBERERPEN (BB oz 0 Ry
B/IME BAfE BT
AVDD 7 al EREE 6 \
PVDD EIRE 6 \Y
ViouT IOUT B> D EE 21.6 \Y
VseT VSET v D& E AGND 2.5 \Y
EP. EN, PD, MODE. RSET. RBIAS AGND AVDD \Y
BANEVAANNIT T EAFH—R +10 mA
T, PR IR 150 °C
Tstg PRAFIRE -65 150 °C

(1) (S RAIERS ) DEIAEBADEEL, T A A2 G % 52 D FREMEN OV ET, [ RAERNT, [TERZEFF£/ERSh
TAEZ A DERMH DM DU DR DRI T, KT S A ZAOBERENZREIEZ E DT D TIEHY EH A, f%@xfyf)’tffi%ﬂ HPHAN T,
— RN [TELEB () DRI & B 2 T B A SE D56 ZTL%T/\%X#TE{%'EE\ ToLOTIEDHYERE AN, FTERITITHEREL 2\ ATHE
PEDRDVES, COTETT NARZTESEDE, TAAADFN:, EREVE, PEREICH B Z RIT L, T A XD Fm P ERVET,

5.2 ESD &4
f& HAfL
AEEF /L (HBM) ANSI/ESDA/JEDEC JS-001 #E#L(1) +2000
Vesp) |#EKE — — - v
F A ZHEEET L (CDM), ANSI/ESDA/JEDEC JS-002 |2 ##1L(2) +750

(1) JEDEC ®OR¥F=2Arb JEP155 (2, 500V HBM TiIAEHED ESD BB e A CL AR MIEN PR THLEBESILTVET,
(2) JEDEC OR¥=Ak JEP157 (2, 250V CDM TiIHE#ED ESD FH 7 e A TLERBEN A RE ChOHLRESN TNET,

5.3 #EREERM
H 50 COBMWEIREERLF N (FrlZFRiR D72 RD)
H/ME AFME BAME|  HAL
AVDD 7 us BIREE 3 5.5 v
PVDD IR 3 5.5 v
Ta JE PR -40 25 125 °C
Vser IOUT #ilfEe’ | lout = Vser (M / Rger x k@ 0.01 2 Y
Rset RSET B SILT-HkHT 20 kQ
EP & EN DO #& s 100 Q
LVDS® LVDS =1 ® V gp_gn) 100 v
LVDS =0 ® V (gp_gn) -100

(1) Vser 1T, KERE—RERBRT—ROM ST, HEBERAZBZTHIETHIET, loytr @ DC LM EIEF vV T L —rar TX
E3

(2) kDOEIZOWTIL, BZvar 55 BLUEZTay 5.6 #B L TTZEN,

(3) FEEEEBIOHABR CEEMLEOROYyE 7 ) —EEEEILT 5121, £250mV L EE#EALET,
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5.4 (BT 515
LMH13000
EPm () RQE (VQFN-HR) =V
13V
Resa BEAT D 8 P~ DR 30 °CIW
ReJcitop) BEA S — A ((B) ~OBUEHT 28 °C/W
ReJs B GG HER A~ OB 14.5 °C/W
Wit PR L~ DR T A— 5 0.4 °CIW
Yis AT DI A~ DR T A—H 14 °C/W
Reuc(oot) BEA D —A () ~OFHRHT 1 °CIW

(1) TERBLOEB QGG I EDFEMIZHOWNTUL, [ ILNNIC N o= DEGEHHEST 7V r—ay LIR—MeZ LU TTEE N,

55 (EERE— FOESKIFE. MODE=0

Ta =25°C, PVDD = AVDD =5V, RBIAS = AVDD, MODE =0, PD = 0, BLUAF /LW 5-31 (FFIZFERDZRRD)
SGA—F \ e | RME BEE RocE| M
10UT DC {88
lout () Vser = 0.01V~2V Ta =—40°C ~ +125°C 0.005 1 A
S =
o 28 lour = 0.1A Ta = —40°C ~ +125°C +3.5 o
lout = 1A Ta = —40°C ~ +125°C +1
MINViour | Vigws @ lour = 0.1A Ta = —40°C ~ +125°C 0.7 y
lout =1A Ta = —40°C ~ +125°C 2.1
170 nA
ILeak IOUT THY—2 i PD =1 #7213 LVDS = 0 S a0C —s1250 " A
MAXViout | &K Viout 18 \
I0UT ™ AC 28 (Rpamp = 1Q. Lioap = 1nH), 14 5-31 2ZBBL TSN
Ciout IOUT A2 B —F A AW 5175 8 C) %] 5-12 #& ML TS0 pF
Liout IOUT A E—42 2 BB 55 A4 100 pH
lour /A2 'OUT%\ 11%}“’“ 100MHz Ta=—-40°C ~ +125°C 60 HARMS
. . 0.4
t lout M5 L2V lout = 1A, VLD = 4V T 40 < 1125 iy ns
0.3
t; lout SBT3V R fi] lout = 1A, VLD = 4V Toe 06 ~ 125G 0z ns
lour A—/3—2—F lout = 1A, VLD = 4V 23 %
lour 74— a—h lour = 1A, VLD =4V 10 %
lout ERI> 2 211 lout = 1A, 10% R 3 ns
VSET (lout HIfE)
VSET A1 347 A 7B =-40°C ~ +125°C 50 nA
VSET AN A5 2 418 GQ || pF
Vser VSET b &/ lout = 0.005A~1A D4 0.01 2 %
k \;SETJJ/“;) {I_?g CRELIAEOA lout = Veer/ Reer X k 10000
lout/V seT MR 800 kHz
Rset RSET (ZHESHIEHT 20 kQ
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55 (RERE— FOETHIFFE. MODE=0 (%iX)
Ta =25°C, PVDD = AVDD = 5V, RBIAS = AVYDD, MODE =0, PD =0, BLXUORF L)X 5-31 (BFIZEIR D72 RD)

STA—5 \ 7R | RME B RociE|
EEH (Icc) . MODE=0, MODE=1 D&
lcc TE TR Rgias = 25kQ ~500Q DHA 4 200 mA
E23) RBIAS ZHi#iL £9 AVDD \Y
455
g Icc = 100mA %
Ta=—40°C ~ +125°C £7.5
LVDS INPUT
10
LVDS 5 IOUT ~DIRHHEIE | lout= 1A ns
Ta = —-40°C ~ +125°C 13
J& %%z (LVDS/TTL/ICMOS) 250 MHz
f> 10MHz AGND + 0.5 AVDD- 0.5
EP 35 LUNEN OEE Vom £Voier © T v
S e cM £VDIFF DC Afif Lt f < AGND AVDD
10MHz
IOUT P % f < 250MHz, 50% 7 =—F 1 ¥ AL 6 ps
EIR
7
RET 4 7 TR LVDS =0, Vggr = 0.2V mA
Ta=—40°C ~ +125°C 8
) - A LVDS (10MHz DH3) | lout = 1A 13 mA
BAF 2y
A LVDS (250MHz D4) | loyt = 1A 80 mA
Y=L T ¥y hFT MODE = 0, MODE =1 D&
TsHp P—=)b Ty TR 160 °C
P—b VxS BRATY A 10 °C
B AR JEDEC PCB (2SN HT /A2 5-28 # B ML TIZ&EWN
MODE:MODE = 0, MODE =1 D&
{EE#E—F, MODE =0 Ta = —40°C ~ +125°C AGND + 1.2
BEE—R — v
#EFE—F, MODE =1 Ta=—40°C ~ +125°C | AVDD-1.2
2y —4'v7 MODE = 0, MODE = 1 D&
Ipp RT— 2 Ta =-40°C ~ +125°C 35 pA
WIEAL YL a LR PD=0 Ta =—40°C ~ +125°C AGND + 1.2 v
BIEAL v a/L R R L PD =1 Ta=-40°C ~ +125°C | AVDD-1.2
B AR DI IE PD=1—-0 Ta =—40°C ~ +125°C 15 s
B T W D IR AE PD=0—1 Ta =—40°C ~ +125°C 1 s

(1)
)

@)
(4)
®)

LMH13000 /% | EiRHIERIDE K& Vegr TEMELKLT ET 03, FaRRICH 7= DEIMEI I RAESILER A,
louT PAEEZEZER T H7201Z, MINV oyt ZHERFLET, loyr DREEDNTHIE TRWES I, BVERREZSHICm ESE570, ZOfLEkaEhic

ESUES,

Ciout ., I0UT E2 25 PGND &Y~ i i T,
LIOUT 1%, IOUT B> LN FET ODI\I//f‘/&O)T'E']@lﬁﬂ%‘/é??&‘/XTTO

R EEOS S DI, EP & EN ICEIINSNDEEX, EHoDOL—Anbh 0.5V DL EICEEEVET, KA IEEEDOY A EP & EN 1L,

EHLHDL—MZH R KR TRILTEET,

6
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5.6 SEMRE— ROETHIF51E. MODE =1
Ta =25°C, PVDD = AVDD =5V, RBIAS = AVYDD, MODE =1, PD =0, BXUAF} 5-31 (KFIZEEm D72 NED)

SRy \ FRMEHE \ RME A Ao wu
I0UT DC %88
lout A Vsgr = 0.1V~2V ‘ Ta = —40°C ~ +125°C 0.25 5 A
lout = 0.5A +10.5
lout DR§E lout =2A 6 %
lout = 5A +4
lout= 0.5A Ta =—-40°C ~ +125°C 425
lout Z8h 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
MINVioyr | #/I Viour ¥ v
lout =5A Ta = —40°C ~ +125°C 2.2
0.35
ILEAk lout TOU—7 & PD =1 %721 LVDS = 0, HA
Ta =—-40°C ~ +125°C 100
MAXViour | K Viout 18 v
I0UT @ AC #:8E (Rpamp = 1Q. Lioap = 1nH), [ 5-31 37 BBL TSN
Ciout I0UT A2 —% 2 A7 R) M 5-12 B RL TSN pF
Liout I0UT Ao —F 2 EHN A5 05 AB) 100 pH
. lout = 0.5A,  anee .
lout /AA S 100MHz Ta =—40°C ~ +125°C 200 UARMS
" 0.5
t lout Y b _EAY K] lout = 2A, VLD = 6V ns
" our ' out Tp=—40°C ~ +125°C 0.6
0.5
t lout 3ZH FAEER lout = 2A, VLD =6V ns
Ta = —40°C ~ +125°C 0.7
lout A —/3—v2—h lout = 2A. VLD =6V 20 %
lout 7o ¥ —v2—h lout=2A. VLD =6V 15 %
4
lout BN 2 2o 10 lout= 2A, 10% R ns
Ta = —40°C ~ +125°C 6
VSET (loyr i)
Vser VSET B> 0 /E lout = 0.25A~5A D4 0.1 2 \
Veer 75 loyt ICRELTAED A —1 -
k gyt lout = Vser / Reer X k 50000
louT VseT #I8kiE 600 kHz
LVDS INPUT
9
lout= 2A
Ta =—40°C ~ +125°C 13
LVDS %5 IOUT ~DIEHEIRAE 5 ns
lout= 5A
Ta = —40°C ~ +125°C 10
J& ¥ (LVDS/TTL/ICMOS) 250 MHz
I0UT v % f < 250 MHz, 50% 72— (A2 7 ps
B
235
RET 40 LB LVDS =0, Vggr = 0.2V mA
Ta =—40°C ~ +125°C 24
A LVDS (10MHz) . loyr = 5A 50
HAF Iy L& mA
A LVDS (200MHz) . loyt = 5A 360
(1) 1outr DIBFEZERL T HI2DIT, MINV out ZHERFLE T, loyr DREENEE CRWGAIL, BWEREZ SO0 ES® 5720 ZokE S5
BLLET,
(2) Ciout . IOUT BV 5 PGND B> ~OffER & TT,
(3) Loyt Z. IOUT B> LR FET ORL AL EDRBIDEINA L Z 752 ATE,
(4)  LMH13000 /%, Fe#iOHlREAE#E 2D Vegr TEIEL ET 43, FM AR E RIS EE A,
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5.7

RIS

Ta =25°C, AVDD = PVDD = 5V, Rpamp = 1Q. L oap = 1nH. RBIAS = AVDD ($IZFLiR D72\ RD)

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
< = N3
= =
2 p}
i mel
£ 100m € 100m —
e <
5 50m 5 50m
(@] (&}
5 =]
= =
8 10m 8 10m —
5m
m 1m
10m 50m 100m 1 2 10m 50m 100m 1 2
Output Current Setting Voltage, Vset (V) Output Current Setting Voltage, Vset (V)
AVDD = PVDD = 3.3V
5-1. Vser & lout ICERT S GERY 5-2. Vger & lout [CEMRT S EESN
0.14 2
0.12 1.75
Y N 15 /A\
<< <<
= = 1.25
5 0.08 5 l
R el 1
€ 0.06 €
g g 075
g oo S o5
> 3
£ 0.02 £ o025
N n— - o
N e —
-0.02 \v -0.25 -[ Vad
-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, lopyt = 1.5A. VLD =4V, t , = 579ps, t;= 387ps
AVDD = PVDD = 3.3V AVDD = PVDD = 3.3V
5-3. IOUT 71—3(’55% 5-4. IOUT 7I_X5B§
0.07 0.14
0.06 0.12
— 0.05 v ]\ — 01 I
< [ \ <
5 0.04 5 0.08
3 [ \ 3
€ 0.03 € 0.06
s | 5
] 0.02 \ S 0.04
§ 0.01 \ §_ 0.02
L —"h I
-0.01 -0.02
-0.02 -0.04
Time (2.5ns/div) Time (2.5ns/div)
MODE =0, gyt = 0.05A, VLD =3V, t , = 673ps, t{=1.28ns MODE = 0, gyt = 0.1A, VLD = 1V t, = 243ps. t; = 340ps
Rpamp = 10Q
5-5. lout 7 T—XHE 5-6. loyr 7 T— A&
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5.7 AR (Fex)

Ta =25°C, AVDD = PVDD = 5V, Rpamp = 1Q. L oap = 1nH. RBIAS = AVDD ($IZFLiR D72\ RD)

0.6 1.2
0.5 f ; D — \
< 04 < 0.8
= =
3 03 3
= o 0.6
® 02 1
3 3 04
5 0.1 =
g g 02
S o A~ S~
0.1 0 A\/'
-0.2 -0.2
Time (2.5ns/div) Time (2.5ns/div)
MODE = 0, gyt = 0.5A, VLD = 2V, t. = 258ps. t; = 408ps MODE =0, oyt = 1A, VLD =4V, t, = 229ps, t; = 382ps
5-7. lout 7 1-7(55% 5-8. lout 7 I—Xﬁ‘?g
2.5 6
2 /\-\' A 5 e
< : . \
5 15 s / \
o el
= = 3
c c
g 1 g I
3 3 2
3 o5 2 I
= 5 1
o o }
0 A 0
WA~
-0.5 -1
Time (2.5ns/div) Time (2.5ns/div)
MODE = 1, lgyt = 2A, VLD =4V, t, = 593ps. t; = 405ps MODE = 1. gyt = 5A, VLD =10V, t, = 882ps. t; = 594ps
59, loyr 7 T— A& 5-10. loyt 7 T — A&
2.5 ™
<500
S ’é —— Vger = 0.2V, MODE =0
2 & 300 —— Veer = 0.2V, MODE = 1
=3 a —— VggT = 2V, MODE =0
< Z 200 —— VsgeT = 2V, MODE =1
5 1.5 g WS\ —— Veer = 0.4V, MODE = 1
o ° \.\\\ —— Veer = 0.8V, MODE = 1
= & 100 <IN
o 1 5 70 R
5 (]
O S 50 ey
..5 [}
g 05 £ 30
(@] e ICC = 100mA ﬁ
0 (RBIAS = 1kQ) A 8 20
— lgc = OmA \ad £
(RBIAS = AVDD) & 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 & PGND DR &,
[X] 5-31 &
5-11. Icc HYIZELTD lout I()bZﬁE% 5-12. Cjout L Vs Viout (0] 153
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5.7 AR (Fex)

Ta =25°C, AVDD = PVDD = 5V, Rpamp = 1Q. L oap = 1nH. RBIAS = AVDD ($IZFLiR D72\ RD)

9.6 T 120 95 120
| 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
n 2
£93 60 £ 92 ‘\ 60
—_ > —
92 " W= - w0 3 & 91 a0 2
2 \ 2 e 2
89N N IA 20 = 5§ ° = =% <
S 9 NN A 7\ A 0o £ ® g9 A 0 2
g \/ T\ M AV g g ° B 1 TONEA s
S 89 \ \ 20 & 88 . A 20
2 A O S L & Y
8.8 -40 8.7 | s e I S S S A -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)
lout = 1A, f = 100MHz lout = 1A, f = 100kHz
5-13.LVDS # lgyr IC. #41 I /%M 5-14.LVDS % gyt IC. #4 I /%4
2 10 25 125
—y
15 75 2 10
< <
5 1 5 = 5 15 75 =
e o el o
€ o z o
2 o5 25 ® S| 5 ®
3 2| 3 >
2 o 0o g 2 05 25 8
> p=l
o] )
-0.5 2.5 0 0
— lout
— PD
-1 -5 05 25
Time (10ps/div) Time (10ps/div)
MODE =0, VLD =5V, LVDS=1 MODE =1, VLD =5V, LVDS=1
5-15. PD & loyt DS 5-16. PD & loyt DS
100 500
_— IOUT =0.5A 7 _— IOUT =2A
< — lout = 1A 7/ < — louT = 5A
£ /4 £
o 50 o /)
2 /|2 /
o // o
3 ol 3 )
£ M < 100 A
3 Y 8 /
k2] Y/ k] 4
p=l
3 LV 3
o LT o 50 -
E 10 — ' = ]
© T © 7
§‘ §, ,/’/
a a —
10m 100m 1 10 100 10m 100m 1 10 100
Frequency (MHz) Frequency (MHz)
MODE =0 MODE =1
5-17. BEBF L LVDS AR & DBk 5-18. BBt & LVDS AiEE & DR

10
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5.7 KRV (Frx)
Ta =25°C, AVDD = PVDD =5V, Rpamp = 1Q. L oap = 1nH, RBIAS = AVDD (FFIZ5ER D72V RY)
1.2 2.4 6 3
— lout — lout
; —— VSET ) 5 — VSET a5
— .
z / Sz [ S
el — — —
5 08 16wl 54 2w
= | = >
S 06 12 2/ 2 3 15 2
3 8|3 g
3 04 08 2| 3 2 15
> = > =
S 2| S \ 2
0.2 0.4 1 0.5
. J \N_——
0 0 0 0
Time (2ps/div) Time (2ps/div)
MODE = 0\ IOUT =1A MODE = 1\ IOUT =5A
5-19. VSET D5 loyt NDR T v TiE%E 5-20. VSET B 5 loyt NDRT v TiEE
3 1000
0 . N
N <
) N E N
o N N
= -3 \ g 100 —
3 =
3 6 \ % N
N 3
E o 5 10 ™
S @ ~
= =y
o
o
-12
—— VSET =0.2V, loyt = 0.5A
—— VSET =044V, loyt = 1A \\
-15 1
10k 100k 1™ 100 1k 10k
Frequency (Hz) RBIAS (Q)
MODE =1
5-21. VSET 15 loyr NDERIEDIGE B 5-22. FEi/ N1 7 AEEBBE
7 22
__ 6.5 § —_ A
< S — < 21
o o | _  —— |__—=
~ 55 S 20—
15 3
5 95 5 19
S 45 b
g g 18
@ 4 @
2 kel
3 35 & 17
© — Ta=-40°C © —— Ta =-40°C
g 3 —— TA=0°C kS —— Ta=0°C
b, —— Ta=25°C o 16 — Ta=25°C
' —— Ta=125°C —— Ta=125°C
2 15
25 3 3.5 4 4.5 5 55 6 25 3 3.5 4 45 5 5.5 6
Supply Voltage (V) Supply Voltage (V)
MODE = 0, &EJ;i#%E/+£= AVDD = PVDD MODE = 1, &&= AvDD = PVDD
5-23. A9 T4 v IBILEREBERERE S OB 5-24. R 74 v I/RELBREBREE & OBER
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5.7 AR (Fex)

Ta =25°C, AVDD = PVDD = 5V, Rpamp = 1Q. L oap = 1nH. RBIAS = AVDD ($IZFLiR D72\ RD)

600 525
500 [ | 450
£ 1 z m
Qci 400 90, 378 —1
(%23 1]
k] — — & 300 ]
g 300 § |
5 5 225
& 200 ) -
= € 150
=3 =] p—
= = |
100 75
0 0
M O~ IO N O NI NON~NLW ANOIMNMWLANO® S O W IO M- O 0O~ WO T N O DI © F ™
CimSgsiegnneaog ol $3885885358838885833
Egggggggggégguég'égg R e o I N N N I N I N S I SV VI NI N oY
Output Current, loyt (MA) Output Current, loyt (A)
MODE =0, VSET = 0.2V, #4197 loyt = 0.1A MODE = 1, VSET = 0.8V, #AHAY7 oyt = 2A
5-25. loyr DIEELR NS A 5-26. loyr DIEE LR IS A
2 2
O T T T T 1
1.8 175 } Thermal Shutdown at 160°C
1.6 -
150 ) V] |t
< 14 5 / ~al
512 / € 125 y / o] et
- [0}
S E N A —
= 1 @ 100 e
S g / 6/
£ 0.8 £ 75 Y.
c v
5 / o /
= 06f/ = —— Power = 9W
50 —— Power = 10W
04 —— Power = 12W
0.2 —— MODE =0 25 —— Power = 15W
—— MODE =1 —— Power = 20W
0 0
0 0.5 1 1.5 2 25 3 35 4 45 5 -50 0 50 100 150 200
Output Current, loyt (A) Time (25ms/div)
EI1 = lour*ViouTs 7 M ATIHESNDET
5-27. 10UT OR/MBEMH N BT 5-28. /XA ADY 1 RELHEEH & DB
10.5 75
—— Device 1 P
10.2 | — Device 2 / 7
—— Device 3 p 50 A
9.9 Z /\//
£ 96 // g 25 /\ N A A
& 9.3 // ] \/ ‘% )\ g
[} - =
S 9 / ugJ 0 — v&/‘\{/\ N\
K] =
T g7 yz 5 ’\,/ \
g ® 7 g
<] S S 25
S 84 2 o
o / o
8.1 d -50 —— Device 1
78 — Device 2 \
—— Device 3 N
7.5 -75
40 -20 O 20 40 60 80 100 120 140 160 40 -20 O 20 40 60 80 100 120 140 160
Temperature (°C) Temperature (°C)
LVDS AJJ (V) 25 oyt (A) ETOIE B DOAGHRIELE
5-29. {RiREIE & B A & DB 5-30. 3REF+ U7 — 3 VROGIRGEERZE
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5.8 /X5 A—4% RIEIER

_l VLD
Supply LVDS Supply |
Caan Caank Roaup Caank
100Q
10
AVDD EN EP PVDD e
L L | C
AGND PGND PGND | BANK
| I I
Lioap + Lrace |
VSET . |
DAC 1OUT :
20kQ i |
10UT 1
|
|
RSET [l L ___
L Current R
Rser Mirror SIS)NUBZ
20kQ RBIAS
PD -
—— Ciout C.
Control — — Reias SNUB2
Block > L | <t 5000 1o 200pF 200pF
AGND MODE — [ 25kQ
‘J_\ AGND
PGND

gAGND

$ PGND

B 5-31. BERHN/S A -4 AIERE
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6 FF4HsiEA
6.1 &

LMH13000 (L. B EHOEBEHEEBRFE CTHY . EERBIOVVLVRAERE TG0 ESnOnEd, Zo7-
D ZOFTNART, S FERER] (ToF) 7 7V 7r— a2 B 5L —F—BREN 2 8 O R i 2 iR ik L 7e 0 £,
jv“ohb“@H#F"ﬁ:!aotzﬁjﬁgmmﬁﬂﬁ'ﬁﬁi 1ns @ LMH13000 1%, pEZE e 4, e fEk s R E (OTDR) | &

WEIRAN . BIOYERIN 2 (IVD) 70— S A RARN =728 O ER A RANTIZRH I TWET, ZOT 1A i 54
KA OEGEERBIOE K BA OV AEREZ R —RCOET, LMH13000 1%, 3V ~ 5.5V 0)/\47255 HipH
THEIMEL. IOUT 1Ak 18V DF F%ﬂj‘?‘ rLCTWET, LVDS )\jj L 7)E o.mﬁ#ﬁ'ﬁﬁ%ﬂ%ﬁ WZLET, *ﬁ
VSET A 1 ERORIERIEZ THEICLET, ZNHOFFRIZEY, LMH13000 13X, &, &k OB bR E) 7~
Vor—a BT, F%Erirhm<xﬂ+éﬁf£/9;—°/a‘/&fwi%

6.2 RET Oy
Laser Diode Voltage
AVDD EN EP PVDD (VLD)
1 1
L] L]
_— LOAD
A
VSET[ A
@ IouUT
o— | |
(g L
RSET4 lec
LJ
Current x
Rser Mirror RBIAS
po[H — H R
Control > L Ny 8IS
Block — I—
MoDE [ H
il LMH13000
L] L]
AGND PGND
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6.3 HRBESKEA

6.3.1 E&Ejt (cc)

LMH13000 (&, IOUT (Zx L TSN D EER (Ioc) ZBtfa T 0L ICREFI SN TV E T, ZOEECIEL, VSET THRES
NDEINANA THATSIVE T, Ioc 13, T EI72 RBIAS #iH14 IR 52 L TRl SN E T,

_ 100
Icc = woms (1)

lec 13 4mA 776 200mA IZFE ETTHE. lour(TOTAL) = o LVDS = 0 and PD = 0 D4,

WIZHIERUES,
* Rpas = 25kQ DA lcc =4mA
* Rgias = 500Q DHA lee = 200mA

AVDD EN EP VLD
]

|-

5

RSET,
Current
Rser Mirror RBIAS
20kQ

lour(TOTAL)

| 10UT
out

Rﬁxed

AGND Control > L 01uF Voac
Block
MODE
,J_I LMH13000
L I_l
AGND PGND

6-1. BIBY Ioc HIBmE B
. 6-1 i Hjjj EE,(/IL IOUT (TOTAL) 73 ICC(RBlAS T%QE) & IOUT @/El\§+‘(35)@\ :*Wji VSET ﬂ:{z\iﬁbiﬁ"o
Iout(TOTAL) = Icc + IgyT (2)

RBIAS t>% AVDD (Z8# L T, loc LU ET, Icc 1 LVDS AMNZIIKEFELER A, 72721, PD = 1 (B4~
PRAE) DX, RBIAS EIZBfR7L, g IXHERTHA 7T/ ET, Ioc (XD, 77V —a i - Azt
LEWME—BIRDZENTEET, L—V— X A4 —REREREDT 7V —a Tl o DEIZR/NSWASAT R
MEMEHT2ZET, WFEY— AR %2R ECEET,

6-1 1E. Rfixed FEILDOHO—H DiiilZ DAC Z45f5t T 0281280, loc ZEANCEH T 25 1EELRLET,
A 31T, FFED Riixeq HHLE RBIAS B AZHERILIZE XD Ioe & Vpac PRARZERLET,

05 - VDAC)
Icc = 200X {—7—— 3
cc ( Rfixed ( )
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6.3.2 GHEIE LB E & DEGF

6.3.2.1 BEICKBEGIHEZEDF+ VT -

ToF FHRELDPHAA LR EL T LMH13000 ~® LVDS AJZFIH 9% A7 5Tl LVDS 75 IOUT £ T AR AL
FIEMEICE )T L —2ar $HMERHVET, T A AOEEDOLEAIZLY | BRI XIS (2L > TE LT 5720,
L ZFRT VAT LA TEAI T DR —BRFEAELET,

HELFYI T —ar o7 Fa—F:

1. &R (—40°C). JAPHIEEE (25°C). @mifL (125°C) @ 3 DO QIR LR AL N Uil EZHELE£7,

2. MUREYREE VR IEHEEE il RS HA T o ML,

3. ZOZHAAMHL T, PRIELE CORIEEEL FHILET,

4. BIEHEE DOREAEIZOWTL, X 5-30 2 ML TLIESW, 77713, EBEOWERIEL TRERED #427RL TOE
R

ZOXY VT L —al fHinc Iy IBE ISR T AEIREIE S 7 M R IC I E CE T, ZEXF EEEA T AL
WX, BEOBMESRMIChIz > T B LA V@R S nE T,

6.3.2.2 I0UT D5 E#E/NNIVAERIRLET

SHIZEWKEERLELR T TV r—are BERH 2RI TRIE TERWT 7V r—a Tk, LR ORI
FECIY, LV —BRAEHZERL T BB EDAZ— NIV REERTEET, L—VF—EFi UL RI2LY, ToF Hl
ER DA —Mg BN ERINET, L —W—LEINER SN EHT Rpavp BRI E LU THEREL ST, 5L
DD TR TIEZEZENCE S, IRO I OV ABGRE SRt L9,

Laser Diode Voltage 1.8V
(VLD)
Ri
AVDD EN EP PVDD Roawe 1kQ
1 [ 1
LT |
1 G » VDS
~a 1uF Positive  Start Pulse
VSET[ A
LASER R, LVDS input
10UT :
L 100Q impedance
T LVDS

»

RSETH \ﬁi lec " Negative
L — | — — — —

1
Current | |
Rser Mirror
RBIAS I
20kQ | SR _|C :
1kQ——TuF .
Po[ H — - Raixs ' L adsedwhen
Control ﬂ | | ﬁ 1.6k I | driving the LVDS
Block | input with 100Q
MODE I:} I vGNDI input impedance
,J_| LMH13000 | | T - ===
!
LI LT
AGND PGND
B6-2. 94 LAT 754 MUERBOV—Y— F4F— R /IVRERK
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4 15

—— EP Signal
3.6 —— Start Pulse 14.5
g 3.2 — Laser Cathode | 14 S
= =
5 2.8 13.5 %
D 24 G 135
w
- 2 f 125 3
s 2
g 1.6 = 12 3
2 O
& 1.2 15 5
£ &
& 0.8 £\ 11 —
0.4 10.5
0 10
-20n On 20n 40n 60n 80n 100n
Time (s)

6-3. R¥—k /NIVR, EP{ESB., VL—Y— hy—REELEMEDBE

ZOIFEIZEY, LMH13000 L — ' — RIANSDGEHGEE S+ ) 7 L — 2 IR IR0 Ed, RIUAER T, AJiA ot
—H AN 100Q D LVDS RIANRMDE AT AL E—F A N0 RTARD b ERE S £,
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6.4 TNA ADWEET— R

LMH13000 %, 2 SOEEE—RE 1 DDONRT— Fyr T—RD, &it 3 >OE—RTEELET,
o WHEEEE—NPD=0):
- &FEWT—F (MODE =0)
- B&EFRE—F(MODE=1)
o NU—FT E—REMHHFEE(PD =1)
0 BEE—F T, PD = 0 O34, MODE 1% 0 $721% 1 T, LVDS = 0 H/2i% 1 (23-5%, IOUT 137 n—%
A EIT T ey s UET,

« [KFEWET—F(MODE = 0) TO&

IOUT = RSET Xk k = 10000 (4)

— Vger 1£0.01 ~ 2V OFiPHTH D720, loyt 1E 5MA ~ 1A 12720 £9,

— RERE—RNICLY, FF I EERARH CEET,

— 1OUT (2 E A~y RL— A, BT — NI ET,

- [FCL—H— X A4 —F AT A (VLD) TAT AT 5L ARERE—R T, @ERE RN TEH——
Va— kD NELIRDET,

. EEE—REF(MODE = 1)

lour = Heer X k; k = 50000 (5)

- VSET 1301 ~2V @%EVC&‘D@\ IOUT 1% 250mA ~ 5A ;Eﬁbﬁiﬂéﬂiﬁ—

- FEERE—RNE, B EmOE LB EERAHELE T,

— 1OUT I B g~y R/ — A E AR E — N IZ R THIAR 2> T ES,

— KERE—RELHEL T, [AL VLD TRAT AT 5L, K& —_—Ta— Bl ET,

R —=H7 =R (PD = 1) Tik, HEFEENICT 1 2—7 VS, T ATIEF IR Fr R ERE CEMEL . IOUT
TRSND) — 2138/ NRTY,

= 6-1. REER
PD B LvDs(") lout @ lec @
0 0 LVDS = 1 Vser / Rser x 10k 100 / Rgjas
0 1 LVDS = 1 Vser / Rser * 50k 100 / Rgias
0 X@) LVDS =0 ILEAK 100 / Reias
1 X X ILeAk 0A

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

(3) RBIAS & AGND DRI S M- B2 B E L £, RBIAS = AVDD 726, lc = 0A T,
(4) X = Afdf,
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T77V5—23  ERE

DLTFOT7T AV r—a 5 8RIT. TF R AL AV ALY ORMMERRIZ S ENAb D TIFRL, T Ao
VAN RAINEE D IEFEM S SEEMEBRIEW U EE A, & O BRI D O R s 2R IR AR I2 o

T, Tl OBEHEOELTHWIL T2 8z T, o, BRI & O G FEIEZRIEL T AR
TEHZET, VAT LEREOEIMEMER A VIRV ET,

1A 7TV —2a e

LMH13000 /&, ILH&EFH I FZA4/3T4, LMH13000 (%, EEift £72i3 I ABTFE 2 LB e T 550658
BREN RSN ET,

72RFXNOET7FV5—2ay

7.2.1 KRITRFREI> X T A

FIRATEER (TOF) v AT AL, EEEEMBEO “FHO7 7 a—F TR ST ET, LMH13000 (&, Y23 RN
RFETHIE T AHBROEFM R LN AREIE 2 E AW 5O T 7 a—F 2R — L TWA720 iR ETO FREEOR|IE
WZESLHET,

Stop
LVDS Input VLD 1.8V of 14—
AVDD EN EP PVDD R,
Roawe 1kQ CF
VAPD { }
c
VSET[ RE
lout AN b N4
V+
RSET,
RBIAS
Current OPA855
Reer Mirror 1856 »—— Stop Pulse
PD
Control Transimpedance
Block VREF stage
MODE
T LMH13000 >
LT
AGND PGND LVDS Start
-, = — h—
B 7-1. LMH13000 % {iEF L /=X {EREIR [C &5 (7 B X RITRM (ToF)
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7.2.1.1 BREHEMS
KT BN A—%

INFGA—HF i
VAR = YAV & acy: 2ns
JEDOSEE EADEER <1ns
B 2A
WA ) 1.5W
et 2 M SR FERIC KL 2% i
K72 ZEATA BOERTFNNAR
7R ANBAT | BNEES A (V) S AHZ (pF) A2 A0 (GHz)
OPA855 INAR—F 7 0.98 0.8 8
OPA856 NAR—TF 1 0.9 11 11
OPA858 CMOS 7 2.5 0.8 55
OPA859 CMOS 1 3.3 0.8 0.9
LMH6629 INAR—TF 10 0.69 57 4
7.2.1.2 /T FIE
VLD

Riaser Caank

I
I
|
I
I
I
I
I
I
I Supply }\\:
Supply Bl l !
I
|
I
I
I
I
I
I

PGND
2ns  Lyps
Caank Caank
100Q
AVDD oy EP PVDD |mm e :
AGND L Ll PGND “——d—mmmmm e } Caank }
I I
! |
0.8V VSET } I
I
DAC Liout ! I
20kQ ] . } 0.01uF[100nF [1uF |10pF }
IoUT | |
RSET } }
L __ 1
Current
Rser Mirror R R
20kQ RBIAS 5F)NUEH 53NUBZ
PD RBIAS
AGND CBciggl?l L 500Q Casnust Csnus2
el to 25kQ 200pF 200pF
MODE —
AGND

gAGND %‘;‘PGND PGND

7-2. LMH13000 % fiEF L /=5 /S X D EEE

WEEREH 1 ENE D BSOS EE SV T, VI05Q121A-940 115 E R B DL —H —L RS Ed, LMH13000 @
IOUT 1L, T A AN I EIRTARTHDHIZD, L— —Dh ) —RIZHEfisnET, L——D7 /—RF AT A
I VLD (28 isnuCnEd, BEREHINE 1.5W TF, L—%— X A4 —RDOT =4 — DN BN T77 %
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LT, lour 1T 2A LLCRHESIET, 2A lour ME BT —R THR—I&SI TV 5725, MODE 2 AVDD (2
BEgisE 9, PD B 1% AGND 25 S CUVVETd,

VSET % 0.8V ISR ET 5L, IROXEMH LT loyr & 2A ICFRETEET, VSET BIEIL, 20kQ DOEFIEHZ LT
DAC (2L~ THite s E T,

louT = Jeer X k; k = 50k (6)

V72 VLD FBJEIE. Viout. VE. IOUT B DAL 2 02 A B e e /IMEDBIETT, #&/ Viout 13, [ B 5HI4F
M Fea AL THEESIVET,

dl
VLD = MINVjoyr + Vg + Lx —3o0

+ Iyt X (RLASER + RDAMP) (7)

ZZT, V|: I —Y— X A4 — ]\@J”Ejim/\/rTx . L= LLASER + LTRACE dIOUT 2A. dt=1ns T,

FFED loyt WZHE 72 MINV|oyT 122V T, 5-27 L TIEEW, 5-27 124> T, MINV|guT 13, lout 23
2A DBE KV EEHENET, 2A 7L ADOEE | VE = 1.85V (L —HF —DF —Z L —knb), L—H— L H Al
DAHE I ADEFHCoHDHALH 72 AL, K 1.6nH CHEES T, JIESNE T, ZNODEEINE T DL, HLER
2/ VLD 13589 6V L7220 ET (Rpavp = 0Q SRGE), Hif, ARIHENL S ESVIRR], Bt 7 7V r—2a T, mio
J‘VC L x dIOUT /dt EJZ 7% 0 \.T%ij‘

2ns O/ VLV ANREZ FEBLT HITIE, 2ns OFFE I 2 22 250mV LA = LVDS {5573 LVDS ' MIC# ] S E
¥, LVDS D[FIAHF F&?@Jaﬁrﬂ [ STHIFFEN N RUE ST RIAIIRPIC 0 1T E D JDITRRET L E T,

ZOBGEL, AL ZALD 2ns O 2A DB SNV AE LB DI2D DHITART AL 252U £, BB JEE LT =
—T A VAN D SN AFNERE T LI, MEen vy 7555 (LVDS/CMOS/TTL) & EP -k EN EAZHIUINE 572
FTY
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VLD

Liaser *+ Lrrace

[
[
[
[
Craser I
[
[
[
[
[

Rsnus2

——Ciour 50

CSNUBZ
200pF

PGND PGND
B 7-3. loyt /SABA®D R RLC [Eli%

BRI IO ER O IOUT VRSB ZBIER 58 LERERE S E R ER T 72010 BB A2 45
T2 D— R RINRSIET,

. VLDEﬁiODi%bD ZXY 3B EDSORFRIAEVNEE | BB L — Y — DA F I 2 A0 EIRE R ET D
DI AT BB @<V Ed, 72720, VLD WELRHE A== a—HN i%ﬁ“b uttfﬂbfiﬁ’bﬂbiﬁ‘
. IOUT PNV HBEERINEZ FEBLT L7212 M 7-3 17T R T ZETAQ) % 1 1T 22823k G 0 Bi%
ELET, Ciout £VITDNNTHKRER Conyp HIBINT HZET, KB OEEILEIC CSNUB DEIZ XV ES
£

. CsnuB = 5 X Ciout (8)

5/ Viout @ CiouT (IZ2WWTIE, ¥ 5-12 L TLEE0Y,
» Cgnug I3, #J 300pF ERPEEN, ViouT 7% 8V OEE Cioyt 13, K 62pF &0 ET,
« LUTF DU Conye- Liaser+TrACE Riaser PIEZUALET,

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

SEH BNV A — N 2 — FD T U RE T UNAR DT, Regnug ZFRHEL £3°, AT\ Z b BRI
FT57-012, IOUT ORANIC AT ZBLEd (X 7-6 xotU“ 7-7 =5 H),

o A= a— NI BRSO O NT U AN Y) TRV A, éfxﬁﬂéf‘/ﬁ/ﬁ‘?&ﬁ Rpave ZBIN352
LT A== a—NER A MBS ET, ﬁﬁﬁ“ ﬁU?&#%ﬁﬁua‘ék T 1 IS, ThEB 4,
RLC [AIB& A ER SIS E T o F~giELET,

DESTAGFFIE) 221215, MODE = 1 T 2A ORISR TOREITHK 5% THOLFRIMESN THET, Lz
Mo T 2AITRRIETDE. oyt ITIEMEIZ 2A TRUWVATREMEDN DY | EERIZIT 2A £ 5% [T ESNTWET, ZORIERE
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EIZED, Vet & 0.8V TNV UKELSEIT/NSSREEL, lout ZIEMEIC 2A ICLET, ZOFEE, o2 5.6 O
JEIZED lout DEBNTRENDIINT, lout 1EIREITHL 2A £1.3% THELRVET,

HA 7OV 228 loyr DER Y ZALEVEVEA | E—2RIRIT EICA — =Y a—MEILI> TR ESHET, 20k
VLG AL B = — R = a2 —MEIZE D E T VSET 2L £7,

721377V —a v Hiig

H SNV RJEEX, Tx 2SAT OSRAM L — ¥ —%Bi#Eh 3% LMH13000 #fHL CTF ¥ 7 F v, Rx /X2 LD
APDATIA ZEHL TR 7 F v ENFT, TIA 1%, 2ns D7V AMBD LR X ¥ FF ¥ 2 RmkT Iy hEn T
7,

5 3.75
& /u e~ T~ 36
4 3.45
3.5 / \ I 3.3 §
w 2 I / 315 &
o
g g LVDS I 3 <
2| — APD + TIA Output ’ 285
15 /' '\ \ I 27 g
1 g — 2.55
) e W74 B 9
0 2.25

Time (2ns/div)
VLD =5V, Rpawp = 1Q. VSET = 0.8V

B 7-4. Tx IZ LMH13000, Rx I APD+TIA T®D. KIiEE

7.2.2 LMH13000 Z (/5 L 7= EEEH#HH/N—7

L — —BiEh AT A TEREL N 15557910, APC L—T7 13— EOMEREEHEEE L E3, IR OLEE) RIELE
{b AN SR L —F —OBWEIC N E L E T, APC L—T 13 7 4 —R A o7 5L L —F—%Fn5E
MEBAICTHEEL, S D EEELET,

LUTFOREERIL, L —— Ny 77y TH M AT =R AL T, dc BLOV LA L —F—D W7 OEEL YR
—hLTWET,

~/VF T L 7D high £—RTENET 2L APC L—73BC, L—— LD 600 H 1 A3 %S, PD T &R
73 Rg HEHLMI 5D Vgense BT LWEE A IND I/ ET, TLVI001 O~=F— T U FIZHINEIND VRer
EIEZTET L, BN EZERESNET, vV F 7L 7 BNMEE— R TEEL QW 554, il APC FAL—7
TR TRESNZEBEN C1 OMIRIRFESNET, ZOBEET LMH13000 @ VSET ZEFEIL . IOUT %@L
SUMZEEL T, BN D AR LET, = — W —I1%, MBS N T2 O L8 A E RIS IET 57
WIZ, low E—K& high E—R&U0EEz £4,

FEABIZOUWTIE, TLMH13000 24 L 72— — ¥ A A —R o B 8 filfH ]2 2 L T<ZEn
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vce +5V
20
L VLD
—{ JeP  LMH13000 N
AR T
— JeN IouT [

[|:|VSET Iro

— SEL |
- | st Cr
2nF
SEL
A0 1
Q\C CoM VSense
AV o’ Error™~ g Rs
100Q Al 2:1 MUX Amplifier 28kQ
T SN74VC1G3157
0.1uF SEL = LOW, AO connected to COM VRer W GND

W GND SEL = HIGH, A1 connected to COM

B 7-5. LMH13000 /)L ASMETHEHER L/ZBHEAHBIHEIL—F
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7.3 BRICEIT H#RHEIR

AVDD ¢ PVDD % LMH13000 ® —2>®EJRE T4, AVDD & PVDD ZREIUEMICHLET, FEAZE B DT
BTV AT o EEELET,

LMH13000 /U —7 w7 i, AVDD & PVDD O ez —4r v 2MbESnET (LR Thy 7V 7 a5
P OENILIK T D, NI =T T DIAIL T D/INSII AT I RSN ET, T3 TOEMIZRB VT, MODE BV
DFEJEH AVDD BLEO PVDD JVEWZ 2R LET, ZOSMFAN7-7 121X, MODE v &2 AVDD %£7-1%
AGND (Z##ktL£9, AVDD LU PVDD OEJFRSE AL, MO AUHMEEDOY — 7 ATE I E MG TEET,

IOUT OEEAR/K 18V IZHIRL £, ZOMIRIZIE, HAER SVADNLEL FRV R H IR AE T4 — ==
—IREENET, VLD OEFHEAS — 7 ZFHETIIHY EE AL, Tl 1T AVDD BL U PVDD OEJREAZIZ
VLD ZH& AT HZLaHETEL TET,

74047 b
741 L1470 DAL 51>

HAE G TT /OIS LSRR Z T /RIS DI, IROAESERIHZ M L £, H 5 @Ol & Mg Ok
Mz BELT 57 7V r—2ar TR VAT UDIARTA L 3% Dl 5 IR DY £,

° RSNUB iSJ:U\ CSNUB @EE%
— Rgnug BET Conus T NAADTELETFIELICHELET,
— AT NNEENOFABEINAL A T2 ANTT T, AT NOMEMETLET, IREEmOLDIT, IRAZ T
2 ADE R EE AL TTESNY,
— IOUT B> & PGND B> DI 2 DDA F AREIMREZENLET (X 7-4 5 8) .,
o VT UV ANRUIDEE:
— VLD BXO'PVDD EIRE A @2l E 2 a3 2121d, ar T v o IR E T,
— aVFrY R U%E VLD BLOPVDD O TELEITELICARELET,
— AT U ANUITE T ARV RYIOa L F U TR ESL 20 F o THER L S IOV E T,
+ PVDD & AVDD D¢
— PVDD & AVDD [3AZ —HIG T 2 M ERHVET, B 7 =T A —RXZ B, fIV R — 2% A>T 2 D0
v DO &EEW AR T WA RN BE Jfﬂzia“ 1] 5 OEINRF CEMICHEILERHIET,
— TOBEERAE MG T 572012, KEBIRICHEHOT Hy 7V a7 o4 EiETH20LERHVET,
« LVDS > EP & EN OFH:
— EP L EN (=R THRBRL., 100Q OHPTTHRIL £, ZEERIL, 7T AT 7 U740 L& EMI
(FEWET ) 0>1£E(Bz CEHBERLET,
+ |OUT b —R3%F
— Cgank. VLD, LOAD\ louT. BEONPGND 1%, R —R AL Z 7B AD RIS DO B 2 — T %

TR DM ERHYET,
— WAL BLRROA L Z 75 AN RHNTNST DI, loyt M — AT WERIIE A~ 24 ] 9~ D W02
WDV ET,

- N—TEE/METERN A X, VLD Cank @ to LW return #R53% £7-\  ChIUFRL £7°, PCB O gL
2 FHOREAMHE AL CZORMRT, B RO T I T ZE TERSITCWVET, ZOLATUMEIZED, 3t
W) —A A B IR AEARFCTEET (X 7-7 ZHOH ),

o JBEMERE

— lout BEVPGND B> FIZH—< L E T AR E L . BVEN R L £7,

— PCB Ok POV —~ LT L —IBENnl-b—b 7L THEREL 9728, 7L —r Fide— b o 22804
L& 10UT OFEENMLET, ZOREDRELRDE, loyt 7SV ADT— /"= a— R RHEIILE T,

— TN =Ta—MREFELLBRWG G AT AN T 50 EAERST, Rpavp ZH 0L TLZE
U,
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7.4.2 L1 70 FBI
Low-ESL
Chgank Capacitor
VLDL
Anode
GND,
Cathod
Csnus — athode
Rsnus
—ANANA—
N
1 O}
R - N
RSET A
A T 10
20kQ - — — | |
. 1 O]
VSET|— — 7 |
orc e AN 21 1ol
20kQ — — — | |
PGND AGND|— — A 1 Olg
3| [
1| = 1o
I
T AVDD |— — 1 O
S
| O|
Low-ESL —_——9
Capacitor PVDD 5 | : O :
I O
[
? 8 1
[}
is —
33 T
X
E —| l— CSNUB RSNUB
PVDD

RDAM P

Laser Diode

Not to scale

500Q to 25kQ

RBIAS

MODE

100Q

PD

AGND

Differential
Pair Routing

Ground

K76 L1417V bl—SMD /Sy r—2
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v | T
20k0 - — —
N
AGND

DAC

PGND

100nF

R

B=vall

20kQ

1
-

Low-ESL
Capacitor

— o
>
ES
Q
_| |_ 8
(=}
g
.Anode
@ Catho
—ANAA—
—
O
RSET|— — 7
O
O
VSET|— — 7
2 | O
AGND|— — "0 % O
3 | 2 O
AVWDD|— — 7
4 | O
f— @
— A
pPvDD| 5 | O
@
@8 1
w o
] —
33 T
X
E —| |— Csnus Rsnus
PVDD

B 7-7. L4 7D MIl—T0220 /Sy r—2

1S3-mo7

Rpawve

Laser Diode

L T

5000Q to 25kQ

L — - RBIAS %

MODE

LVDS
Input 100Q
I 10 &
L —
I 9 PD
L —

Not to scale

AGND

Differential
Pair Routing

Ground

Ground
Layer 2

B o
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8TNARBELUERFa AL bDHR-F

TR A ARV AY T MEIEOBRRE Y — V2R CE T, TS ZADMERED T, 22— R D ARk, YV 2—3
aV DR ELTIZD DY — LT 2T %L F TR LET,

8.1 FFaAY bOEFMBEMEZITMBAE

RF¥ 2 A MO EHNT DV TOBEZ 52T EADIZIE, www.tij.co.jp DT /A RBYTL 7 4 V7 % BIW TS, (B 27
Uo7 U TR HE, BRINIZT R TORERICET X AT AN ITRAZENTEET, EHEOFEMIC
DWTHE, WETESNTZRF 2 A MIE ENTL \6&JE@%Z“%<7€§WO

82HRK—-pF-VY—2R

FXYI A AL AV AY E2E™ R —F T+ —F AT, TP =T R EF DI LRI T A Mk AR
—IBHGEDN D EES DI EN TEDLEAT T, MAZEDRIZEZHRR LD, ME OEME LIV 252L T, Rt THE
e RGN TEET,

V73N TNBar 703, KB IZID BUROEE 1 RBIEINIH DT, ZNOIET PR A AV VLAY DO

BERRERR TALO T BT LE TV R A RN ALY D BfRE KL O TRBHOER Ay TF TR AR
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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

2x(0.55)ﬂ‘<—ﬂ‘ o |~ 3X(0.25)

10X (0.7) % Jﬁ M)
10X (0.25

( )] .

|

|

I

0
<
<
<
w
n X

T e 3 | 1)
5 il L Je
\ i ‘ \
(R0.05) TYP ‘ ﬁ“ “T 8 ‘
! SYMM ‘
| ¢ |
1 (3.2 -
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
0.05 MAX
0.05 MIN SOLDER MASK
ALL AROUND ”‘ {* ALL ARGUND ﬂj: OPENING
), METAL (
|| @ EXPOSED METAL
|
EXPOSED METAL — \ SOLDER MASK LJN
OPENING METAL
NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4225116/B 11/2019

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

(0.55) —f=——=

——f = 3X(0.25)

10X (0.7)

10X (0.25
( )] L

I

FE——3
)

AR

FE——3

8X (0.5) i@

(1.2)

EXPOSED METAL
TYP

e
e
e

(RO.05) TYP

[}
<
<
<

™
Ce
WS

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

PADS 6-8

87% PRINTED SOLDER COVERAGE BY AREA
SCALE: 20X

4225116/B 11/2019

NOTES: (continued)

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