R

m /X)L ANREEH  1ps~33.67%
B 1~3KRDEHT THE I HE
B JVLRAIEDRAIRE:
— 512us%E#BZ. %/ VLANE T2.3%K
— 8us~512usD/ CJLANE T3.4% A i
— 1ps~8usd/ VL ANETA4.9% 5
m AEFEDA T q !
- U5 ENDITYIELFIZIETNADITYVITRNIA
- BRNJARREXIESB NI AT
B EFRIFEDHN/LRITERE R BE
m SROIERE
m 2.25V~55VDE—ERE
EIRER:10psD/ L ZATBT70pA
T ENRFE - 500ps
20mA%ZY —R /2> BCMOSHARZ/X
= E)EREEF -55°C~125°C
B SZIDEL (1mm) SOT-23 (ThinSOT™)
HELU2mmx3mm DFN/ Sy —

T7I)r—3y

B UAyFRYT AN
BR#ET 1 AT )IR—%
S AIN WAL - s
IoRO—7t&H
SRED. SRR

I\ TV EREN DT RS

TECHNOLOGY
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LTC6993-1/LTC6993-2
LTC6993-3/LTC6993-4

XTI ATEFE  (Note1)
FETRTEE (V) 2P BGND oo 6V BLEIERIFE (Note 3)
TRTCOE VDI REF LTCO993C .o 0°C~70°C
..................................... (GND-0.3V) < Vpin< (VT 4+ 0.3V) LTCO993L c.eeeeeeeeeeeeeeeeeeeeeeessreeennnn. —40°C~85°C
FVELE HiPH (Note 2) LTCO993H oo —40°C ~125°C

LTCO993C oo —40°C ~85°C LTCO993MP.....oeoeeeeeeeeeeeeeeeeeeeeeeeeen —55°C ~125°C

LTCO993T oo —40°C ~85°C BB e 150°C

LTCO993H oo —40°C~125°C  ARAFIEEERDH oo, —-65°C~150°C

LTCO993MP.......eoeeeeeeeeeeeeeeeeee e —55°C~125°C VU —FiRE CEEAT, 1055)

SO78F 7T = e 300°C
EEE
TOP VIEW
" _ r,. _______ } !__6_ ouT TOP VIEW
ow |2 i 7 ! 5] 6nD TRIG 1 16 0UT
[ _ | GND 2| [ |5Vv*
| |
SETf3) ____ ] I (4]TRIG SET3[ ] 4DV
DCB PACKAGE S6 PACKAGE
6-LEAD (2mm x 3mm) PLASTIC DFN 6-LEAD PLASTIC TSOT-23
Tymax = 150°C, 8,4 = 64°C/W, 6,¢ = 10.6°C/W Tymax = 150°C, 64 = 192°C/W, 6,¢ = 51°C/W
EXPOSED PAD (PIN 7) CONNECTED TO GND,
PCB CONNECTION OPTIONAL

HTIER
Nt b

T—7T7VRI=IL(ZZ

T—=77YRU=I

BEV—F27"

Nyor—y

RSB

LTC6993CDCB-1#TRMPBF

LTC6993CDCB-1#TRPBF

LDXH

6-Lead (2mm x 3mm) Plastic DFN

0°Cto 70°C

LTC6993IDCB-1#TRMPBF

LTC6993IDCB-1#TRPBF

LDXH

6-Lead (2mm x 3mm) Plastic DFN

-40°C to 85°C

LTC6993HDCB-1#TRMPBF

LTC6993HDCB-1#TRPBF

LDXH

6-Lead (2mm x 3mm) Plastic DFN

-40°C to 125°C

LTC6993CDCB-2#TRMPBF

LTC6993CDCB-2#TRPBF

LDXK

6-Lead (2mm x 3mm) Plastic DFN

0°Cto 70°C

LTC6993IDCB-2#TRMPBF

LTC6993IDCB-2#TRPBF

LDXK

6-Lead (2mm x 3mm) Plastic DFN

-40°C to 85°C

LTC6993HDCB-2#TRMPBF

LTC6993HDCB-2#TRPBF

LDXK

-40°C to 125°C

LTC6993CDCB-3#TRMPBF

LTC6993CDCB-3#TRPBF

LFMJ

6-Lead (2mm x 3mm) Plastic DFN

0°Cto 70°C

LTC6993IDCB-3#TRMPBF

LTC6993IDCB-3#TRPBF

LFMJ

6-Lead (2mm x 3mm) Plastic DFN

-40°C to 85°C

LTC6993HDCB-3#TRMPBF

LTC6993HDCB-3#TRPBF

LFMJ

6-Lead (2mm x 3mm) Plastic DFN

-40°C to 125°C

LTC6993CDCB-4#TRMPBF

LTC6993CDCB-4#TRPBF

LFMM

6-Lead (2mm x 3mm) Plastic DFN

0°Cto 70°C

LTC6993IDCB-4#TRMPBF

LTC6993IDCB-4#TRPBF

LFMM

( )
( )
( )
( )
( )
6-Lead (2mm x 3mm) Plastic DFN
( )
( )
( )
( )
( )

6-Lead (2mm x 3mm) Plastic DFN

-40°C to 85°C

LTC6993HDCB-4#TRMPBF

LTC6993HDCB-4#TRPBF

LFMM

6-Lead (2mm x 3mm) Plastic DFN

-40°C to 125°C

LTC6993CS6-1#TRMPBF

LTC6993CS6-1#TRPBF

LTDXG

6-Lead Plastic TSOT-23

0°Cto 70°C

LTC69931S6-1#TRMPBF

LTC69931S6-1#TRPBF

LTDXG

6-Lead Plastic TSOT-23

-40°C to 85°C

LTC6993HS6-1#TRMPBF

LTC6993HS6-1#TRPBF

LTDXG

6-Lead Plastic TSOT-23

-40°C to 125°C

69931234fb
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LTC6993-1/LTC6993-2
LTC6993-3/LTC6993-4

FoxlEek

|t biF

T=7T7VRV=I(ZZ2) |FT=TFYRU= REY—F2T |(NvTr—Y REREEE
LTC6993CS6-2#TRMPBF LTC6993CS6-2#TRPBF | LTDXJ 6-Lead Plastic TSOT-23 0°C to 70°C
LTC69931S6-2#TRMPBF LTC69931S6-2#TRPBF LTDXJ 6-Lead Plastic TSOT-23 -40°C to 85°C
LTC6993HS6-2#TRMPBF LTC6993HS6-2#TRPBF | LTDXJ 6-Lead Plastic TSOT-23 -40°C to 125°C
LTC6993CS6-3#TRMPBF LTC6993CS6-3#TRPBF | LTFMH 6-Lead Plastic TSOT-23 0°C to 70°C
LTC69931S6-3#TRMPBF LTC69931S6-3#TRPBF LTFMH 6-Lead Plastic TSOT-23 -40°C to 85°C
LTC6993HS6-3#TRMPBF LTC6993HS6-3#TRPBF | LTFMH 6-Lead Plastic TSOT-23 -40°C to 125°C
LTC6993CS6-4#TRMPBF LTC6993CS6-4#TRPBF | LTFMK 6-Lead Plastic TSOT-23 0°C to 70°C
LTC69931S6-4#TRMPBF LTC69931S6-4#TRPBF LTFMK 6-Lead Plastic TSOT-23 -40°C to 85°C
LTC6993HS6-4#TRMPBF LTC6993HS6-4#TRPBF | LTFMK 6-Lead Plastic TSOT-23 -40°C to 125°C
LTC6993MPS6-1#TRMPBF LTC6993MPS6-1#TRPBF | LTDXG 6-Lead Plastic TSOT-23 -55°C 0 125°C
LTC6993MPS6-2#TRMPBF LTC6993MPS6-2#TRPBF | LTDXJ 6-Lead Plastic TSOT-23 -55°C to 125°C
LTC6993MPS6-3#TRMPBF LTC6993MPS6-3#TRPBF | LTFMH 6-Lead Plastic TSOT-23 -55°C to 125°C
LTC6993MPS6-4#TRMPBF LTC6993MPS6-4#TRPBF | LTFMK 6-Lead Plastic TSOT-23 -55°C t0 125°C

TRM = 5001@, “BEV L —REHEEROIVTFOINILTHAISNET,
SSIEWVWEHERESHE TREIND T/ AT DOWTE B F o 3B REBIE ICEBE WS D ELEE W,
SR EIFOR RO DO WTIE, Bt F 3 RIBEICHBWEDEL LS W,

N EITFOR B —F 27 DFEMICDUNTIE, hitp://www.linear-tech.co.jp/leadfree/Z Z B f2E W\,
T—7 7> RY—)LOARRDFMIC D LTI, hitp://www.linear-tech.co.jp/tapeandreel/& S E L 72U\,

oI ENE B EHE CORIRELEMNT 3, ZN LIS ITr = 25°CTDIE T H B VBRD . TR MEHIZVT = 2.25V~5.5V, TRIG = 0V,
DIVCODE = 0~15 (Npv = 1~22"), Rser = 50k~800k. RLoAD = 5K+ CLoAD = 5pFo

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
tout Output Pulse Width 1y 33.55 Sec
Atout Pulse Width Accuracy (Note 4) Npjy =512 +1.7 +2.3 %
(] +3.0 %

8 <Npy <64 +2.4 +3.4 %

) +4.4 %

Npjy =1 (LTC6993-1 or LTC6993-2) +3.6 +4.9 %

® +6.0 %

Npjy =1 (LTC6993-3 or LTC6993-4) +4.0 5.3 %

o +6.4 %

Atgut/AT | Pulse Width Drift Over Temperature Npjy = 512 ® +0.006 %/°C
Npy < 64 L J +0.008 %/°C

Pulse Width Change With Supply Npyy = 512 Vt=45Vt05.5V ®| 06 -0.2 %

V=225V 10 4.5V ® | (04 —0.1 %

8 < Npjy <64 V+=45Vt05.5Y ®  -09 -0.2 %

V+=27Vto4.5V ® | 07 -0.2 0.4 %

Vt=225V102.7V ® | -11 -0.1 0.9 %

69931234fb
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BBV
oI ENEEEHE CORIRELENT 3. ZN LIS ITL = 25°CTODIEETH B WVRD . FAREHIFVT = 2.25V~5.5V, TRIG = 0V,
DIVCODE = 0~15 (Npjy = 1~221), Rser = 50k~800k. RL0AD = 5k CLoAD = 5pFo

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Pulse Width Jitter (Note 10) Npy =1 V=55V 0.85 %op-p
V=225V 0.45 Yop-p
Npjy = 8 0.20 Yop-p
Npyy = 64 0.05 Yop-p
Npjy = 512 0.20 Yop-p
Npjy = 4096 0.03 Yop-p
tg Pulse Width Change Settling Time (Note 9) | tmasTer = tout/Npiy 6 * tmASTER s
BiR
vt Operating Supply Voltage Range ®| 225 55 V
Power-On Reset Voltage ] 1.95 V
Is(DLE) Supply Current (Idle) R =, Rger =50k, Npy <64 Vt=55V | @ 165 200 pA
Vt=225V | ® 125 160 pA
RL = o, Rger =50k, Npyy 2512 Vt=55V | @ 135 175 pA
Vt=225V | ® 105 140 HA
RL = o, Rger = 800k, Npyy< 64 Vt=55V | @ 70 110 pA
Vt=225V | ® 60 95 pA
RL = oo, Rger = 800k, Npjy 2512 V*=55V | @ 65 100 HA
Vt=225V | ® 55 90 HA
7FraJAh
Vser Voltage at SET Pin ® | 097 1.00 1.03 Vv
AVger/AT | Vggr Drift Over Temperature ® +75 uv/°C
Rser Frequency-Setting Resistor ® 50 800 kQ
Vo DIV Pin Voltage [ ) 0 vt V
AVp/AV* | DIV Pin Valid Code Range (Note 5) Deviation from Ideal o +1.5 %
Vpy/V* = (DIVCODE + 0.5)/16
DIV Pin Input Current o +10 nA
TIHII0
TRIG Pin Input Capacitance 2.5 pF
TRIG Pin Input Current TRIG =0V to V* +10 nA
Viy High Level TRIG Pin Input Voltage (Note 6) ® | 0.7V V
Vi Low Level TRIG Pin Input Voltage (Note 6) [ 0.3Vt V
lout(wax) | Output Current V+=2.7V10 5.5V +20 mA
VoH High Level Output Voltage (Note 7) V+ =55V lour=-1mA ® | 545 5.48 V
lour=—16mA | ® | 484 5.15 V
V=55V loyt =—-1mA ® | 324 3.27 V
loyr=-16mA | ® | 275 2.99 V
V=225V lout =—1mA ® | 217 2.21 v
lout = -8mA ® | 158 1.88 Vv
VoL Low Level Output Voltage (Note 7) V+=5.5V loyr = TMA ® 0.02 0.04 V
loyt = 16mMA ® 0.26 0.54 V
V=33V loyt = TMA ® 0.03 0.05 V
loyt = 10MA [ 0.22 0.46 V
V+ =225V loyT = TmA ® 0.03 0.07 V
louT = 8mMA ® 0.26 0.54 V
69931234fb
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oI ENMEREHE TORIBELEERT 3. ZNIUINET = 25°CTOIEEZHHRVIRD . 7R MBIV = 2.25V~5.5V, TRIG = 0V,
DIVCODE = 0~15 (Npj = 1~22") Rser = 50k~800k. RLoaD = =« CLoAD = 5pFo

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
tpp Trigger Propagation Delay Vt=55V 11 ns
Vt=3.3V 17 ns

V=225V 28 ns

twiDTH Minimum Recognized TRIG Pulse Width V=33V 5 ns
tARM Recovery Time (LTC6993-1/LTC6993-3) -4 ns
tRETRIG Time Between Trigger Signals Npjy =1 V+=3.3V 10 ns
(LTC6993-2/LTC6993-4) Npjy > 1 V*=3.3V 50 ns

tr Output Rise Time (Note 8) V=55V 1.1 ns
V=33V 1.7 ns

V=225V 2.7 ns

t Output Fall Time (Note 8) Vt =55V 1.0 ns
V=33V 1.6 ns

V=225V 2.4 ns

Note 1: i R AERICEHSINIMEEBZI D AN RIET/INA RICKGENIESEZ 5250
NS D REAICOI > TR AEIRRMICET & T/\A ADE B FMmICBEE
=52 50 REMENH 2.

Note 2:LTC6993CI&—-40°C~85°COENERE S TEMET B ENMRIES N TS,

Note 3:LTC6993CI30°C~70°CTHREMLRRICET I 2 I ENRIA SN TS, LTC6993CIE
—40°C~85° CTHAEAIRICHE I BL SICRET SN Nl TR D R ICE
ATHEFEEINID . INSDRETIEFTANENBWL QAT Y TU VT BT BbNE
Lo LTC699311E—-40°C~85°CTHEREMARICET T Z EAMREES T\ S, LTC6993HIZ—-40°C
~125°CTIERERICER T2 EMMRIES N TV S,LTC6993MPIS-55°C~125°CTIERE(E
RICEEY 5 EMMRIESN TV S,

Note 4:/$)LRIBDFEE &, Reer & A LT/ ULRIBZRET B ERE U T tour DENSDIR
EEUTERSINTWS,

Note 5:DIVE Y DB EICEL > TDIVCODEDIEZEIRT 277 EDFEMICOVWTIL, "EMEI 27
2avORIBLUR2ZSR,

Note 6: TRIGE >3, D> DE(L T BILE EHDESHICBIETHDESICHLT B/
[CERT VY RZEHBATND ALY Y )LRBERVICHAI T 5. RAICED HE5DBBIR
BECIREEZEE T,

VRsT(RISING) = 0.55 * VT +185mVEs & OF
VRST(FALLING) ~ 0.48 ¢ vt_155mv

Note 7: O ZICOIZER ALBIICER LT EVDSTNETERICIFEDENSEZ 51T
W3,

Note 8: HiADIZE EADKEEIIE T A D REREIL SpFDHNEF TEIRLIL10%~90%
DETAEEN D, INSDERRIFRIEFFHICED VTV,

Note 9:tz U > T BEREIZ. IseTh 0. 55 H e iF2MFICEAL LI RIC R ULRIED+1% AT
HADERI VTS BDICES BEE,

Note 10: 3 ¥ [FH 1/ ULRIEDIRZE DT/ UL RIRICH S Bt Z DERRIZRHERFEICE
DWTED 2B TANIB BN,

69931234fb
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RN M RESR 1T

SEEHERVEED . VT = 3.3V, Rger = 200k, Ta = 25°Co

69931234 GO7

69931234 G038

toutORUT7 RERE toutORU 7 RNERE toutORUT7 RNERE
(Npyv < 64) (Npyv < 64) (Npyv < 64)
15 : 15 : : 15 ‘ :
RseT = 50k RseT = 200k RseT = 800k
3 PARTS 3 PARTS 3 PARTS
1.0 1.0 1.0
05 05 — 05
a ~ — = ~d L= =
2 N ol = S ~~.l = S i | = ———
E 0 e E 0 —L e £ 0 ===m=—e=—]
— — o ——— ] = —_—— = ~
S S 4/ = s _4/ \‘»\
-05 -05 4 -05 >
N
N
\
10 -1.0 -1.0 X
-15 -15 -15
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 50 —25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
69931234 GO1 69931234 G02 69931234 GO3
tout® RV 7 R &R toutARUT7 RNEBRE toutdRU 7R EBE
(Npwv 2 512) (Npwv 2 512) (Npwv 2 512)
15 : 15 : : 15 ‘ :
RseT = 50k RseT = 200k RseT = 800k
3 PARTS 3 PARTS 3 PARTS
1.0 1.0 1.0
05 05 =2 05 |
£ = S I~~<L S el
e — == £ o e e e B B L
= == £ | r T = =]
[=) [} P ) [} ~4
-05 -05 -05 St
~
~
\\
-1.0 -1.0 1.0
15 15 15
50 25 0 25 50 75 100 125 50 25 0 25 50 75 100 125 50 —25 0 25 50 75 100 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
69931234 G04 69931234 GO5 69931234 G06
tourtd KU MEERERE toutd KU hEERERE oA RUTZ7MEEBRERE
(Npw =135 EMRDIT YY) (Npw=1.IIBETHDHIT YY) (Npw > 1)
1.0 1.0 1.0
LTC6993-1/LTC6993-2 LTC6993-3/LTC6993-4 REFERENGED TO V* = 4V
038 DIVCODE =0 08 DIVCODE =0 08
REFERENGED TO V* = 4V REFERENCED TO V/* = 4V
0.6 0.6 \ 0.6
0.4 0.4 AN 0.4 \
< 02 < 02 ™ < 02 ~
= 0 TN\ =0 :::;.‘.\ = 0| ==== —
v o B L =< [ L
= N RN = SO = D
002 == o-02 N S-02 \i\’
-0.4 04 ™~ 04
06 —— Roer =50k | 08 —— RgeT =50k | 068 | — Rggr =50k, Npyy =8 l
-0.8 — = Rsgr = 200k | -0.8 — = Rsgr = 200k | _08 | —=Rsr =50k TO 800K, Npjy = 512
=== RgeT = 800k === RggT = 800k === RgeT = 800k, Npjy = 8
-1.0 : -1.0 : -1.0 : : :
2 3 4 5 6 2 3 4 5 6 3 4 5 6
SUPPLY (V) SUPPLY (V) SUPPLY (V)

69931234 G09

69931234fb
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RER L RERT 1T

SEEEHEVEED . VT = 3.3V, Rger = 200k, Ta = 25°Co

toutDERZE &Rser toutDERZE &Rser tourDERZE &Rser
(Npy=1.3ZB5 LMD IT YY) (8 < Npyv < 64) (Npv 2 512)
5 5 5
LTC6993-1/LTC6993-2 3 PARTS 3 PARTS
4 [ DIVCODE =0 4 4
3 3 PARTS 3 3
2 2 2
INQ
S N [ e 1 TIT —— L ]
< (S \\:§ R4l = ~—_ :\c’ ==
o ~ b 0 —— — 0 — b = =1
o 0 ~d = N g FLld N — ——_ -1 o LllllL ==+
o L T L ~ o — ~ " — (v
T 4 h 5 - e £
2 -2 -2
-3 -3 -3
-4 -4 -4
-5 -5 -5
50 100 200 400 800 50 100 200 400 800 50 100 200 400 800
RseT (kQ) RseT (k) RseT (k2)
69931234 G10 69931234 G11 69931234 612
touTDERZE ERser touT 322 & DIVCODE touT 22 &DIVCODE
(Npwy =1 IZETFTHDI YY) (ZEEHDITVY) (IETHADIYY)
5 5 r—————— 5 r——————
LTC6993-3/LTC6993-4 LTC6993-1/LTC6993-2 LTC6993-3/LTC6993-4
4 [ DIVCODE = 0 4 [ Rggr = 50K 4 | Rggr = 50K
3 PARTS 3 PARTS 3 PARTS
3 3 3
2 2| 2
S 1 I B e e e e e e e e e N i 1 ; X
= < ‘\l—u — /‘ = —s —
g 0 = e S oy Y £ 0
= el e = N ™~
o -1 ~a = wo -1 m -1
-2 - -2 -2
-3 -3 -3
-4 -4 -4
-5 -5 -5
50 100 200 400 800 0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
RseT (k) DIVCODE DIVCODE
69931234 613 69931234 G14 69931234 G15
Vser®O RY 7k &lser VserORY 7 hEERERE Vser& iR E
1.0 1.0 1.020 ‘
3 PARTS
0.8 0.8 1.015
0.6 0.6
1.010
0.4 0.4 L
< 02 T a— S 10
1S3 = <
= 0 =0 = 1.000 ]
] = % /
= 02 = 02 =
: : 0.995 =
0.4 -04
0.990 |~
0.6 -0.6
-0.8 -0.8 0.985
REFERENCED TO IggT = 10pA REFERENCED TO V* = 4V
-1.0 -1.0 0.980
0 5 10 15 20 2 3 4 5 6 50 25 0 25 50 75 100 125
ISeT (UA) SUPPLY (V) TEMPERATURE (°C)
69931234 G16 69931234 G17 69931234 G18

69931234fb
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RN L RER 1T

SEEEHEVEED VT = 3.3V, Rger = 200K, Ta = 25°Co

POWER SUPPLY CURRENT (pA) NUMBER OF UNITS

RST PIN VOLTAGE (V)

VseTDIZ#ERI 210

2L0TS -
DFN AND SOT-23
1274 UNITS — =

250

200

150 ]

100 — =

50

-l

0.996 1.004
Vser (V)

=N

1.012

0
0.98  0.988 1.02

69931234 G19

ERERETRIGEY DEE
250 ‘ ‘

200

TRIG FALLING TRIGRISING |

5V 5V
JA\
3.3V 3.3V

TRIG FALUNG/\,\( /\TRIG RISING
NN

CLoaD = 5pF
RLoap =

0 0.2

150

100
Ne—

50

0.4 0.6
Vrrig/V* (V)

0.8 1.0

69931234 G22

TRlGGJZb‘yba}LF%Et
-ﬁ’,ﬁ
35

3.0 ,/

POSITIVE GOINV
/ /
P

EGATIVE GOING

2.5

2.0

15

/
7
e
L~

1.0
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