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i

V. V. 4V 4
SFP#i48 Wi J1EIX 575

#FlE

* 2AAWG BB B fRHBERIX 15K

¢ FR4FBEIR L EMBERIL 305~

¢ +33VHEBEINFEHR0.25W
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1.0625Gbps, 2.125Gbps 14 25Gbps It £F 18 iH PART TEMP PIN- PKG
. RANGE PACKAGE CODE
1.25Gbps PAKM ,

MAX3982UTE 0°C to +85°C 16 Thin QFN T1633-4
2.488Gbps STM16 MAX3982UTE+ 0°Cto +85°C 16 ThinQFN  T1633-4
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage, VCC .o v -0.5V to +6.0V
Continuous CML Output Current

at OUT+, OUT- .o -25mA to +25mA
Voltage at IN+, IN-, LOSLEV, LOS,

TX_DISABLE, PEO, PE1, OUTLEV .......... -0.5V to (Vce + 0.5V)

LOS Open Collector Supply Voltage

with = 4.7kQ Pullup Resistor............ccccccovvn -0.5Vto +5.5V
Continuous Power Dissipation at +85°C
(derate 20.8mW/°C above +85°C)......ccccovviiiiiiiiians 1.35W

Operating Junction Temperature Range (Ty)....-55C° to +150°C
Storage Ambient Temperature Range (Ts) ....... -55C° to +150°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C and Vcc = +3.3V, unless otherwise noted.)

pullup resistor = 4.7kQ

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Current TX_DISABLE=low 75 97 mA
Inrush Current Current beyond steady-state current 10 mA
Power-On-Reset Delay tPOR 1 40 ms
OPERATING CONDITIONS
Supply Voltage Vce 3.0 3.3 3.6 V
Supply-Noise Tolerance 1MHz <f < 2GHz 40 mVp-p
Operating Ambient Temperature TA 0 25 85 °C
Bit Rate NRZ data (Note 1) 1.0 4.25 Gbps
CID Consecutive identical digits (bits) (Note 1) 10 Bits
CONTROL INPUTS: TX_DISABLE, PEO, PE1, OUTLEV, LOSLEV
Voltage, Logic High VIH 2.0 Vv
Voltage, Logic Low ViL 0.8 \
Current, Logic High lIH ViH = Vce + 0.5V -150 pA
Current, Logic Low liL VL =0.8V 350 pA
STATUS OUTPUT: LOS
LOS asserted 0 25 pA
LOS unasserted, VoL < 0.4V with 4.7kQ 10 A
LOS Open Collector Current Sink pullup resistor, pullup supply = 5.5V
Vce = 0V, pullup supply = 5.5V, external
pSICI:up resisptor 2p4.7lfg ’ 0 25 HA
LOSLEV = high (Note 1) 100 mVp.p
LOS Assert Level
LOSLEV = low (Note 1) 50 mVp-p
LOSLEV = high (Note 1) 300 mVp-p
LOS Deassert Level
LOSLEV = low (Note 1) 120 mVp-p
. LOSLEV = high (Note 1) 20 mVp-p
LOS Hysteresis
LOSLEV = low (Note 1) 4 mVp-p
Time from IN dropping below assert level,
LOS Response Time or rising above deassert level to 50% point 10 ys
of LOS
LOS Transition Time Rise-time or fall-time (10% to 90%), externall 250 ns




SFP 548 i JIE X 575

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +85°C. Typical values are at Ta = +25°C and Vo = +3.3V, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
EQUALIZER AND CABLE DRIVER SPECIFICATIONS
Input Swing I;/I(eNa;s);Jeri? differentially at point A of Figure 600 2000 mVp.p
Input Resistance Measured differentially 85 100 115 Q
Input Return Loss 100MHz to 2GHz (Note 1) 10 dB
Measured BEJ_ELIECELEQQOWY 1450 1800
Differential Output Swing g'g?ﬁgz?!y;t point TX_DISABLE = low, 1000 1350 mVp.p
(Notes 1, 2) OUTLEV = low
TX_DISABLE = high 40
(OUT+) + (OUT-), measured at point B of
Common-Mode Output Figure 2; TX_DISABLE = low, OUTLEV = 60 mVp-p
high (Notes 1, 2)
Output Resistance OUT+ or OUT-to V¢, single ended 42 50 58 Q
Output Return Loss 100MHz to 2GHz (Note 1) 10 dB
Output Transition Time tr, tf 20% to 80% (Notes 1, 3) 50 80 ps
Random Jitter (Notes 1, 3) 1.6 PSRMS
PE1 | PEO
0 0 2
Output Preemphasis See Figure 1 0 1 4 dB
0 8
1 14
Source to IN OUT to Load | PE1 | PEO
Residual Output Deterministic Im, 24AWG | 0 | O
Jitter at 1.0625Gbps to 6 mil 5m, 24AWG 0 1 0.10 0.15 Ulp-p
2.125Gbps (Notes 1, 4, 5) FR4 < 10in 10m, 24AWG 1 0
15m, 24AWG 1 1
Source to IN OUT to Load | PE1 | PEO
Residual Output Deterministi Im 24706 1 0 | O
T omi  [omomwe o]
FR4 < 10in 10m, 24AWG 1 0
15m, 24AWG 1 1

Note 1: Guaranteed by design and characterization.

Note 2: PE1 = PEO = 1 for maximum preemphasis, load is 50Q +1% at each side, and the pattern is 0000011111 at 1Gbps.

Note 3: Measured at point B in Figure 2 using 0000011111 at 1Gbps. PE1 = PEO = O for minimum preemphasis. For transition time,
the 0% reference level is the steady-state level after four zeros, just before the transition. The 100% reference level is the
maximum voltage of the transition.

Note 4: Tested with CJTPAT, as well as this pattern: 19 zeros, 1, 10 zeros, 1010101010 (D21.5 character), 1100000101 (K28.5+
character), 19 ones, 0, 10 ones, 0101010101 (D10.2 character), 0011111010 (K28.5 character).

Note 5: Cables are unequalized, Amphenol Spectra-Strip 24AWG. Residual deterministic jitter is the difference between the source
jitter at point A, and load jitter at point D in Figure 2. The deterministic jitter at the output of the transmission line must be
from media-induced loss and not from clock-source modulation.

MAXIMN 3
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PE(dB) = 2

0

—T

Viow_pp VHIGH_PP

log
L VLow _pp J

(VHIGH_PP\l

B 1. JHdBZ A1) Tx N #E

; / 24AWG 100 TWIN-AX

TEST SETUP
77777777777777777777 PCBOARD (FRA) - <= - << < e m oo
SIGNAL A
SOURCE \ | MAXIM
: MAX3982
t
H 3 6 mil N ouT
'.L|
e
/ ' 1in<L<10in
P>
SMA CONNECTORS
0SCILLOSCOPE OR 3
ERROR DETECTOR 3 L<1in
.
Lt
i
L'.I

FR4 '
40<ep<44
tan & =0.022

SMA CONNECTORS

B2, il E . #niERNA, B, DHIRIAHAC ZEMIAFHI 2% 5. TED A

DT E PSRRI D A o
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TEST SETUP
ffffffffffffffffffff PC BOARD (FRA) - -~ -- == === === ===~
SIGNAL ‘
SOURCE \ 1 MAXIMN | /
L MAX3982 1 24AWG 1002 TWIN-AX
LT
H 1 6 mil IN ouT
i
T
/ 1|nsLs12m L=2in
SMA CONNECTORS T m e LsTn L =1in ! SMACONNECTORS
0SCILLOSCOPE OR i
ERROR DETECTOR IMAXIM
; MAX3748
0
H 3 & mil ouT IN
0
/ R4
i 40<ep<44
D P tand=0022
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B 3. 2 23 i AP R HIMAX3 748 TE R H MR o 7 D sl FT 00 A PEF 3 FIHR B 0 -

BT (EHFI4

(Voe = +3.3V, Ta = +25°C, unless otherwise noted. PRBS7 + 100CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27, 100 ones, 0101.)

END-TO-END DETERMINISTIC JITTER END-TO-END DETERMINISTIC JITTER

TRANSIENT RESPONSE =~ | vs. CABLE LENGTH AT 4.256hps vs. CABLE LENGTH AT 2.125Ghps
) 10 ‘ y 10 8
‘(‘) S?ES\F/’S Kl_ﬁ% ; PATTERN _ 0o |+2500pS PREST + 100CID_pen01-00 12 0o | 2125600s PREST + 100CID g
e ' | \ g ° T2nFRaATNPUT :
DI T = 08 [12inFRaATINPUT  PELT01=01 = = 08 [USING MAX3748 AS RECEIVER,
= 07 USING MAXs748 AS / = 07 |ASSHOWN INFIGURE 3
= RECEIVER, AS SHOWN N / / = PE[‘10 =00
S 06 [INFIGURE3 N/ 5 06 i
5 05 l PE[1,0]=10 5 05 PE(1,01=
E | PE(1,0]=11 / / = {
el AN B {/
S S PE[1,0] = 11
0.2 / 0.2 (1.0 // y/
01 %w% 01 L\ 7
i i H H i H 0 0
S e DR
TR = 1408, PE= CABLE LENGTH (m) CABLE LENGTH (m)
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BB T (EFFIE(%E)
(Vcg = +3.3V, Ta = +25°C, unless otherwise noted. PRBS7 + 100CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27, 100 ones, 0101.)
END-TO-END EYE DIAGRAM, END-TO-END EYE DIAGRAM, END-TO-END EYE DIAGRAM,

20m 24AWG CABLE AT 4.25Ghps 20m 24AWG CABLE AT 2.125Ghps 20m 24AWG CABLE AT 1.0625Ghps

MAX3982 toc04 MAX3982 toc05 MAX3982 toc06

k| AR NS TN O BAEIR T . ... o]

4.25Gbps PRBS7 + 100CID PATTERN, 2.125Gbps PRBS7 + 100CID PATTERN, 1.0625Gbps PRBS7 +100CID PATTERN,
0in FR4 AT INPUT, USING MAX3748 0in FR4 AT INPUT, USING MAX3748 0in FR4 AT INPUT, USING MAX3748
AS RECEIVER, AS SHOWN IN FIGURE 3 AS RECEIVER. AS SHOWN IN FIGURE 3 AS RECEIVER, AS SHOWN IN FIGURE 3
END-TO-END DETERMINISTIC JITTER VERTICAL EYE OPENING
vs. CABLE LENGTH AT 1.0625Ghps vs. CABLE LENGTH WITH OUTLEV = LOW
050 . 700 -
1.0625Gbps PRBS7 + 100CID 5 \ g
045 | | . g
12in FR4 AT INPUT g — 600 [\ PEL1.01=00 g
= 040 [USING MAX3748 AS RECEIVER, <
= 035 |ASSHOWN N FIGURE 3 E 500
e PE[1,0] = 00 g PE[1,01=01
= 030 i Z 40
(&} o
£ 025 PEn,mf\m S \< PE[1,01=10
= = 300 \
= / & PE[T0]=11
g pero=10N/ / 2 X\< o
£ 015 2 20 N
= // & >
010 |—PE[1,01=11 “/ = »
100
005 R = N
— , L42560ps PRBST + 100C1D
0 ‘
0 5 10 15 2 0 5 10 15
CABLE LENGTH (m) CABLE LENGTH (m)
VERTICAL EYE OPENING
vs. CABLE LENGTH WITH OUTLEV = LOW INPUT RETURN LOSS vs. FREQUENCY
100 \ : 0. [USING AGILENT B720E5 AND ATN MICROWAVE |2
\ PEL1.01=00 5 5 |ATN-4112A S-PARAMETER TEST SET I
- 00 : DE-EMBEDDING SMA CONNECTOR, COUPLING |2
= _ 4o |capaciTor AND 1cm TRACE |
E 500 PE[1,0] = 01 g )
E =15
g 0 \\, PEOI=10 2
S s = -2
& 300 \\ | = Pl N/
= \ PE[10]=11 25 e
2 200 < s _
230 P~
i AN /&
100 A\ \\ 35
o L425600s PRBS7 + 100CID NN \ M
0 5 10 15 100 1000 10,000
CABLE LENGTH (m) FREQUENCY (MHz)
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BRI TEfFIE(4E)
(Vce = +3.3V, Ta = +25°C, unless otherwise noted. PRBS7 + 100CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27, 100 ones, 0101.)
15m 24AWG CABLE ASSEMBLY 15m 24AWG CABLE ASSEMBLY
OUTPUT WITHOUT MAX3982, OUTPUT WITH MAX3982 DETERMINISTIC JITTER
4.25Ghps CJTPAT PREEMPHASIS, 4.25Ghps CJTPAT vs. CABLE LENGTH
' MAX3982 toc11 MAX3982 toc1 1 0 ‘ ‘ o
4.25Gbps ! H
PRBS7+100c  EHOI=00 5
— 08 :
s PE[1,0] = / /
- 5 06 ——p,
= o
: VV /
o =
= PE[1,0] = 11 >< /
Y \‘ /
PREEMPHASIS, PE[1.0] = 11, OUTLEV = HIGH s 0 é
0 5 10 15
CABLE LENGTH (m)
15m 24AWG CABLE ASSEMBLY 15m 24AWG CABLE ASSEMBLY
OUTPUT WITHOUT MAX3982, OUTPUT WITH MAX3982 OUTPUT RETURN LOSS
4.25Ghps PRBS7 + 100CID PREEMPHASIS, 4.25Gbps PRBS7 + 100CID vs. FREQUENCY
MAX3982 toc14 MAX3982 toc15 0
T : B A D USING AGILENT 8720ES AND ATN MICROWAVEJE
ETHTNEE : 5 |ATN-4112A S-PARAMETER TEST SET g
DE-EMBEDDING SMA CONNECTOR, COUPLING g
— 10 |CAPACITOR, AND fcm TRACE
s = a v
N 5 2
S /
30 \
\
S D e PREEMPHASIS, PE[1,0] = 11, OUTLEV = HIGH s " v
100 1000 10,000

FREQUENCY (MHz)

MAXIMV 7
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HA T FHFIE (%)
(Vce = +3.3V, Ta = +25°C, unless otherwise noted. PRBS7 + 100CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27, 100 ones, 0101.)
15m 24AWG CABLE ASSEMBLY 15m 24AWG CABLE ASSEMBLY
OUTPUT WITHOUT MAX3982, OUTPUT WITH MAX3982
4.25Ghps PRBS31 PREEMPHASIS, 4.25Ghps PRBS31 HOT-PLUG WITH TX_DISABLE LOW
MAX3982 toc17 MAX3982 foc1 MAX3982 toc19
A T AMatas s : T T 1]

‘5335 5:!3.3V3

Vee

TX_DISABLE

40mV/div

ouT+

PREEMPHASIS, PE[1,0] = 11. OUTLEV = HIGH en

10ms/div
30in FR4 OUTPUT 30in FR4 OUTPUT
WITHOUT MAX3982, WITH MAX3982 PREEMPHASIS, DETERMINISTIC JITTER
4.25Ghps CJTPAT 4.25Ghps CJTPAT vs. FR4 LENGTH
. . : . . ‘MAX3982 toc20 . - - - . IMAXW 1 2 . ‘ ‘ N
a2sopsPRBST| | gy g ||
10 |DRIVING FR4 AT OUT: AND g
— Y JouT-, NO FR4 AT INPUT 2
S
S 08 /
A 7 AR Y SN E PE[1,0] =01 /
£ & 06
st = A
— =
E o4 /
= PE[1,0] = 11 PE[1,0]=10/
TN - . 02 N, P
PREEMPHASIS, PE[1,01=10, = = —
OUTLEV = HIGH oo — —
' 0
0 10 22 30 4 50

FR4 LENGTH (in)
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HR T {EFFIE(4)
(Vce = +3.3V, Ta = +25°C, unless otherwise noted. PRBS7 + 100CID pattern is PRBS 27, 100 zeros, 1010, PRBS 27, 100 ones, 0101.)
30in FR4 OUTPUT 30in FR4 OUTPUT
WITHOUT MAX3982 WITH MAX3982 PREEMPHASIS,
4.25Ghps PRBS7 + 100CID 4.25Gbps PRBS7 + 100CID TRANSMITTER ENABLE
ey — e S e
Ve — 7 T
35 TX_DISABLE
>
&
2 D ouUT+
PREEMPHASIS, PE[1,0] =10, -:---
OUTLEV = HIGH . ; AT

30in FR4 OUTPUT

30in FR4 OUTPUT
WITHOUT MAX3982, WITH MAX3982 PREEMPHASIS,
4.25Ghps PRBS31 4.25Ghps PRBS31
MAX3982 toc26 MAX3982 toc27

TX_DISABLE

100mV/div

OUT+

PREEMPHASIS, PEI1,0] - 10, OUTLEV = HIGH

200ns/div

MAXIMV
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5] fi BH
S|H B IhEE
1 Vcet LR A, 433V,
2 IN+ BRI ALY, CML. %8 ATENFILL50Q 5] Ve, -
3 IN- Bt A i, CML. %5 ATEP R 50Q U6 H28] Ve, -
4,8,9 GND ST
5 OUTLEV i RIE S, T 40kQ R BRI HBH A LVTTL, B 0 TTL & H Tl B o i R i o 4220
B0 TTL AR HL T PR AR 420
6 PE1 UM E A, A 10kQ B LRI A LVTTL. %510k 2 (075 i = 42 i 67 Y i 07
T Iy T BT O AL
7 PEO FB WO E A, N 10kQ BRI BE A LVTTL . %5180 2 (0 3000 2 42 il ) A% 0
T 33 Sy R E T BT O AL
10 OUT- ottt i, ML %5 DL S0QuE R Ve, -
11 ouT+ Bl B, CML. 1% L S0Q i E] Ve, -
12,13 Vcee iy A B, 433V
RIEEE\EFIA, A 10kQ NP BRI A LVTTL. &SSO Esn, 2% h40mVpp.
14 TX_DISABLE e P-P
15 LOS FEEZIMM, TTLH . %5 BRI TTL R L, T2 4.7kQ £ 10kQ [ FMEB T hr FL B
(RK55V). B SHFART, %45 A .
16 LOSLEV LOS RHUEHHITA , A 40kQ N HB Ehr LAY LVTTL. B8 TTL i BT 5 I i S A R
(FARER (). B0 TTLAK T o m R (R 3 ().
EP AR WA, NIRRT SR A AR Y 3t
5| BB &
TOP VIEW =
® e it 14 1131
o[ 171 s U v
el 37 MAsesuTE oo
U 110 Jour-
WOLEE pengpy ! -2
siiol it el
THIN QFN
*THE EXPOSED PAD OF THE QFN PACKAGE MUST BE SOLDERED TO GROUND
FOR PROPER THERMAL OPERATION OF THE MAX3982.

10

MAXIMN



SFP #2587 1 E K 5 75

AKXV
MAX3982
2
PEO
PE1 | * Vece
Veet
. | LIMITER y our
FIXED :1 Z — —OUT+
" oML EQUALIZER PREEMPHASIS HED o
A
A \/——LOS
Veet SIGNAL DETECT
40k \,\—Vccw A l
LOSLEV ® LVTTL
Vee2
10kQ \CVCCZ
TX_DISABLE o LVTTL
Veeo
40kQ \CVCCZ
OUTLEV o ﬂ/
GND
4. TIRERER]
IF AL B fE5 XX (L0S) #it

MAX3982 i — 1~ PCB %t #% . — - HL 45 IK Bl 88 Fll — 1~ )
E AT 5 2 Je k25 (B 4) ALAL . IR HR (L M T RE
3% i B AL T S T o A AT e R R RS . MAX3982
T BEAE (1 % 3% o s o

FR4 PCB i #€ .

PCBEIEEFIFE 45 9K 5 28

B aE i CML B A 2 5E 485 i A MAX3982. fE
4.25Gbps B, FUCHR Y [ E AT IE 10 95T 1Y

AR s & UL T E , "ARME 15 K8 24AWG, 100Q
SRS . 2 1R TN E A X () R R A . Sl
OUTLEV 5| 84 i B . 24 OUTLEV B AR, 08 &
}1200mVpp- 2 OUTLEV & FHT, W8 K 1600mVp.p-
MAX3982 B 58 R E 85311 0 20UTp p IR EL B TE 3 .

MAXIMN

55 E R MR A SRR M. hr BN Los
F30VESSVIIHIE. FHETERE, Loskit A AR
I LOS M K265 7] 2 100ns

LOS MM MBI ZE R - LOSLEVSI i E. X4
LOSLEV N LVTTL /& B8535 FF B i, LOS & B {5 4
180mVp_po 4 LOSLEV ALVTTLKHFEF, LOS % 5
H585mVp_po

TXZIE

RR A\ AEFF B W R Y . TX _DISABLE 51 B AT DA%
2 LOS, M AFESKTHLOSLEV ¥ & W EE N B 3)
2 ki (2 W SRR .
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®1. NER%#R

Ratio o 10Gbase-CX4 IN dB
VHigH_PP | VHigH_PP ~ Mow_pP | | Mow_pp 0 log(VH|GH_PP\ —T
VLow _pP VHIGH_PP + VLow_PP VHIGH_PP LVLOW_PPJ
Viow_pp VHIGH_PP
1.26 0.11 0.21 2
1.58 0.23 0.37 4
251 0.43 0.6 8
5.01 0.67 0.8 14
NAES HEEE
A HLHEARCAT SRS T 2 B8 S I MAX 3982 I HERE . VR i
L2 R AR BB S s 4 R, A4 el 4 b EL BRI N A

MAX3982 7] DL B shku Il A5 5 I E et . H3h
o I T BB W] 38 i 1% 2 LOS 51 AT TX_DISABLE X .
TX_DISABLE B-H — 4~ 10kQ PP _Ehr rEBH . a0 SRk il )
G5 %R, TX_DISABLE 5| K w5 il & 7, 2% k5
W BT MAE RS HEAR BN R ES, o
PAARHEFE R MAX3982 i ATFE& (Bl A0, 7725). HEF M
2 I A i ok M 7S K BT RE IR % . AR TR
(L5 I IR T 100ns,  F SR IR FE 45 25 11 S i .

155 R AEZ G2, WIHE 25w R0 G 5
Ve BUB. BURIEE 05 9 L B E . P V oo 51 3
B - ADRUEE L. R A E S e kA
.

eI
BIEEE . 1651 QPN £ 00 1CE2 4t T — AP AR H R
HUHGEIE . MAX3982 H#R 8 17 45 0 U 12 16 L Al DA
WA RIFHRIAERE. ARBERFENEZEFL, F
%2 Maxim M. 1210 HFAN-08.1° Thermal Considerations
of OFN and Other Exposed-Paddle Packages -

BOrREHRE
Vect Voc?
500 = 500 502 S0
[Jout+
IN+ L
= \7 [Jour-
Nt —e— | | e A A
S R T I |
_______________ Py +
— GND — G\D
B 5. IN+/IN-SFRCA G5 1) El6. OUT+/OUT- 3504 i 25 #
12 V.V V.
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WVTTLIN ] } --------
- RO
— GND
PIN NAME Veex | Reutup (k)
LOSLEV Veet 40
OUTLEV Vg 40
TX_DISABLE, PEO, PET | Ve 10

7. LVITL SE50HA 45 14

MAXIMN

L0S
_____ | ono
F]S. 55 F R4 I CH H 451
HES

TRANSISTOR COUNT: 2957
PROCESS: SiGe Bipolar
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FS ot =
*! Z“Z{ﬁ/%

(R FORME () S B T RE AR BOE RS, R R 3 34MEF B, 16 %1 www.maxim-ic.com.cn/packages. )

n
i
s I
MARKQ E DETAIL A\—’(NE-ME\— %
|— E/2
—I ~ND-1) X[F] /'\! | D212 ('-‘Zj
T~ [ ugyppfl S
Di2 AAfAA 5 v = ©
1 — L =1 1 15 DL &
1 ﬁ— — =L -
N\ T N
I p— Tohgoh T | &
A\ \NDEX AREA/ b k | \ ~ielotclale)
(D/2 X E/2) € = —|i4 —deE2— “pN g D
JOP VIEW I
BOTTOM VIEW
A\, ¢
|//|0.1o|_(i NJo.0s]c] (R IS OPTIONAL)

—A

o 1
|

-EI—l \ TERMINAL TIP —/ |—E|—|
EVEN TERMINAL ODD TERMINAL
TAIL A

DALLAS Y
IPRALLAS MLAXIVI

IDE_VIEW TME pACKAGE OUTLINE
8, 12, 16L THIN QFN, 3x3x0.8mm
APPROVAL

DOCUMENT CONTROL NO.

21-0136

—DRAWING NOT TO SCALE-
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PKG 8L 3x3 12L 33 16L 3x3 EXPOSED PAD VARIATIONS
REF. | MIN. [NOM.[MAX. [ MIN. [NOM.[mMAX | MIN.[NOM.] MAX. oG o2 =
0.70 [ 0.75 [0.80 | 0.70 | 0.75 | 0.80 | 0.70] 0.75 | 0.80 CODES VN Tvom Tvax T vin. Tnom. T vax. PIN ID JEDEC

0.25]0.30 | 0.35 | 0.20] 0.25 [ 0.30 | 0.20] 0.25 | 0.30
2.90|3.00 |3.10 | 2.90 | 3.00 | 3.10 | 2.90 | 3.00 | 3.10
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b TQ833-1 0.25 | 0.70 | 1.25 | 0.25 | 0.70 | 1.25 | 0.35x45° | WEEC
D

E |290]3.00|3.102.90]3.00|3.10| 2.90| 3.00 | 3.10
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N

T1233-1 095 | 1.10 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-1
T1233-3 095 | 1.10 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-1
T1233-4 0.95 | 1.10 | 1.25 [ 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-1
T1633-1 095 | 1.10 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-2
T1633-2 095 | 1.10 | 1.25 | 0.95 | 1.10 | 1.25 | 0.35x45° | WEED-2

0.65 BSC. 0.50 BSC. 0.50 BSC.
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N > 3 , T1633F-3 | 0.65 | 0.80 | 0.95 | 0.65 | 0.80 | 0.95 | 0.225x45° | weED-2
A1 | o Joo2Joos] o Joo2]oos] o Joo2]o00s T1633FH-3 | 065 [0.80 |0.95 [ 065 | 080 |095 | 0.225x45° | wEED-2
2 0.20 REF 0.20 REF 020 REF T1633-4 | 095 | 1.10 | 1.25 | 0.95 | 110 [ 1.25 | 0.35x45° | weED-2
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NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220 REVISION C.

O\ MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. @ DALLAS 9,
11. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. SEMICONDUCTOR IVI/J‘I/VI
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