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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

General Description

The MAX9386/MAX9387/MAX9388 are fully differential,
high-speed, low-jitter ECL/PECL multiplexers (muxes)
with output buffer(s). The devices are designed for
clock-and-data distribution applications, and feature
extremely low propagation delays (318ps, typ) and out-
put-to-output skews (3.9ps, typ). The MAX9386 is a 5:1
mux with a single output buffer. The MAX9387 is a 5:1
mux with dual output buffers, and is intended for use in
redundant systems. The MAX9388 is a 4:1 mux with a
single output buffer, and is pin compatible with the
MC100EP57.

Three single-ended select inputs, SELO, SEL1, and
SEL2, control the mux function on the MAX9386/
MAX9387. The MAX9388 has two select inputs, SELO
and SEL1. The mux select inputs are compatible with
ECL/PECL logic, and are internally referenced to the
on-chip output Vg, nominally Vcc - 1.425V. The select
inputs accept signals between Vcc and VEg. Internal
pulldowns to VEE ensure a low-default condition if the
select inputs are left open.

The differential inputs D_, D_ can be configured to
accept a single-ended signal when the unused comple-
mentary input is connected to the on-chip reference
output Veg. All the differential inputs have internal bias
and clamping circuits that ensure low-default output
states when the inputs are left open.

The MAX9386/MAX9387/MAX9388 operate with a wide
supply range |Vcc - VEE| of 2.375V to 5.5V. The
MAX9386/MAX9388 are offered in 20-pin TSSOP and
QSOP packages. The MAX9387 is offered in 24-pin
TSSOP and QSOP packages.

Applications

High-Speed Telecom and Datacom Applications

Central Office Backplane Clock Distribution
DSLAM/DLC

MAXIMN

Features

318ps (typ) Propagation Delay
>2.7GHz Toggle Frequency
0.3ps(RMS) Random Jitter

<14ps (max) at +25°C Output-to-Output Skew
(MAX9387)

4 -2.375V to -5.5V Supplies for Differential
LVECL/ECL

4 +2.375V to +5.5V Supplies for Differential
LVPECL/PECL

Outputs Low for Open Inputs

Dual Output Buffers (MAX9387)

Pin Compatible with MC100EP57 (MAX9388EUP)
>2kV ESD Protection (Human Body Model)

* & & o

* & o o

Ordering Information

TEMP PIN-

PART RANGE PACKAGE SELECTION

5:1 mux with 1

-40°C to +85°C 20 TSSOP output buffer

MAX9386EUP

5:1 mux with 1

MAX EEP*
9386 output buffer

-40°C to +85°C 20 QSOP

Ordering Information continued at end of data sheet.
*Future product—contact factory for availability.

Pin Configurations

TOP VIEW
oo[i] ° [20] vee
00 [2] [19] SL2
o1 [3] 18] seLt

01 [4] ammasam [17] sewo

D2 E MAX9386 E Q
D2 E E Q
D3 E E Vee
D3 E E VBB1
D4 E E VeB2
04 [10} [11] Vee
TSSOP/QSOP

Pin Configurations continued at end of data sheet.

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX9386/MAX9387/MAX9388

Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

ABSOLUTE MAXIMUM RATINGS

VCC = VEE + oot -0.3V to +6.0V
Inputs (D_, D_, SEL_)t0 VEE ....cvooveiiiinn. -0.3Vto (Vcc + 0.3V)
D0 D it +3.0V
Continuous Output Current.......
Surge Output Current.............
VB_ Sink/Source Current

...................... +600pA
Continuous Power Dissipation (Ta = +70°C)
20-Lead TSSOP (derate 11.0mW/°C above +70°C)....880mW
0ya in Still Air
6Jc

04c

20-Lead QSOP (derate 9.1mW/°C above +70°C)
0ga in Still Air ...
D ettt

24- ead QSOP (derate 9.5mW/°C above +70°C) ....... 762mwW
OJA N SHILAIN +105°C/W
DU et +34°C/W

Operating Temperature Range ..... 40°C to +85°C
Junction Temperature .......ccccccoooviiiiiiin +150°C

Storage Temperature Range
ESD Protection N -
Human Body Model (D_, D_, Q_, Q_, SEL_, VBB_)
Lead Temperature (soldering, 10s)

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.

DC ELECTRICAL CHARACTERISTICS

(Vce - VEE = 2.375V to 5.5V, outputs loaded with 50Q +1% to Vg - 2V. Typical values are at Vcc - VEe = 3.3V, ViHp = Vee - 1V,

ViLD = Vce - 1.5V, unless otherwise noted.) (Notes 1-4)

-40°C +25°C +85°C
PARAMETER | SYMBOL CONDITIONS UNITS
MIN TYP MAX| MIN TYP MAX | MIN TYP MAX
INPUT (D_, D_, SEL_)
Single-Ended VBB connected to
. : Vee - Vece - | Vee - Vce - | Vee - Vee -
Input High ViH | the unused input 1.025 0.880 | 1.225 0.880 | 1.225 0sso| Y
Voltage (Figure 1) ' ' ' ' ' '
Single-Ended VBB connected to
: vee - Vee- | Vee - Vee - | Vee - vee -
Input Low ViL | the unused input 1%35 1 %25 1 (53935 1 %25 1%315 1 %25 v
Voltage (Figure 1) ' ' ' ' ' '
Differential Input ) VEE + VEE + VEE +
High Voltage ViHD | Figure 1 1.2 Vee | 9o Vee |y, Vee |V
Differential Input ) Vee - Vee - Vee -
Low Voltage Vio | Figure | VEe 0.095 | VEE 0.095 | VEE 0005 | Y
Vee - VEE | ggs Vee - | 095 Vee - | 9095 Vee -
Differential Input , <3.0V VEE VEE VEE
Voltage VIHD - ViLD | Figure 1 \
Vee - VEE | ggs 3.000 | 0.095 3.000 | 0.095 3.000
>3.0V
Input Current IIN ViH, ViL, VIHD, VILD -100 +100 | -100 +100 | -100 +100 uA
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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

DC ELECTRICAL CHARACTERISTICS (continued)

(Vce - VEE = 2.375V to 5.5V, outputs loaded with 50Q +1% to Vg - 2V. Typical values are at Vcc - VEe = 3.3V, ViHpD = Vce - 1V,
ViLD = Vce - 1.5V, unless otherwise noted.) (Notes 1-4)

-40°C +25°C +85°C
PARAMETER | SYMBOL CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
OUTPUT (Q_, Q)
Single-Ended
. , Vee - Vce- | Vee - Vce - | Vee - Vce -
Output High Vou - |Figure 2 1145 0.895 | 1.145 0.895 | 1.145 0sos|
Voltage
Single-Ended
, Vee - Vce - | Vee - Vee - | Vee - Vee -
Output Low VoL | Figure2 1.945 1.695 | 1.945 1.695 | 1.945 1605 | Y
Voltage
Differential Vo - VoL | Figure 2 650 830 650 840 650 840 mvV
Output Voltage OH-VoL | ™9
REFERENCE OUTPUT (VBB_)
Reference VBB1, |IBB1+IBB2=%0.5mA |Vcc- Vec- Vec-|Vec- Vec- Vec-|Vec- Vec- Vee- v
Voltage Output Vg2 | (Note 5) 1525 1.425 1.325|1.525 1.425 1.325|1.525 1.425 1.325
POWER SUPPLY
MAX9386 34 50 36 50 38 50
(S’ﬁstz'é)cu”em ke |MAX9387 40 60 2 60 45 60 | mA
MAX9388 31 47 33 47 35 47

AC ELECTRICAL CHARACTERISTICS

(Vce - VEE = 2.375V to 5.5V, outputs loaded with 50Q +1% to Vcc - 2V, VIHD - ViLp = 0.15V to 1V, fiN £ 2.5GHz input duty cycle
= 50%, input transition time = 125ps (20% to 80%). Typical values are at V¢ - VEg = 3.3V, ViHD = Vee - 1V, ViLp = Vee - 1.5V, fin =
622MHz, input duty cycle = 50%, input transition time = 125ps (20% to 80%), unless otherwise noted.) (Note 7)

-40°C +25°C +85°C
PARAMETER | SYMBOL CONDITIONS UNITS
MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
Differential i
Input-to-Output PLHD: | Figure 2 222 309 377 | 238 318 395 | 254 333 431 ps
Delay tPHLD

SEL_-to-Output tPLH2, Figure 4, input

Dela t transition time = 500ps 1.64 1.4 1.6 ns
y PHL2 1 (20% to 80%) (Note 8)
Output-to- MAX9387 only, Figure 5
t 3.9 26 3.9 14 8.0 26

Output Skew SKOO (Note 9) ps
Input-to-Output | | Figure 6 (Note 10) 73 53 77 50 83 50 ps
Skew

Part-to-Part Skew | tskpp | (Note 11) 111 130 133 pS

MAXIMN 3
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MAX9386/MAX9387/MAX9388

Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

AC ELECTRICAL CHARACTERISTICS (continued)

Vee - VEe = 2.375V to 5.5V, outputs loaded with 50Q £1% to Vce - 2V, VIHD - ViLp = 0.15V to 1V, fin £ 2.6GHz input duty cycle
= 50%, input transition time = 125ps (20% to 80%). Typical values are at Vcc - VEe = 3.3V, ViHD = Vcc - 1V, ViLp = Ve - 1.5V, fiN =
622MHz, input duty cycle = 50%, input transition time = 125ps (20% to 80%), unless otherwise noted.) (Note 7)

-40°C +25°C +85°C
PARAMETER | SYMBOL CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
Added Rand Clock fiN = 156MHz 0.3 1.15 0.3 1.15 0.3 1.15
ed Random oc
Jitter (Note 12) tRJ oattern fiN = 622MHz 03 1.15 03 1.15 0.3 1.15 | ps(RMS)
fiN = 25GHz 0.3 1.15 0.3 1.15 0.3 1.15
Added pRES | fiN = 156Mbps 38 9 33 95 33 95
Deterministic ToJ 0% 1 pSp-p
Jitter (Note 12) - fin = 622Mbps 21 61 21 61 21 61
Switching fVAX VQH - VoL =300mV, 57 57 57 GHz
Frequency Figure 2
Select Toggle foEL 100 100 100 MHz
Frequency
Output Rise and
Fall Time (20% tR, tF Figure 2 67 105 138 74 117 155 81 128 165 o
to 80%)

Note 1: Measurements are made with the device in thermal equilibrium.

Note 2: Current into an I/O pin is defined as positive. Current out of an 1/O pin is defined as negative.

Note 3: DC parameters production tested at Ta = +25°C and guaranteed by design over the full operating temperature range.

Note 4: Single-ended data input operation using Vgg_ is limited to (Vcc - VEE) 2 3.0V.

Note 5: Use Vgp_ only for inputs that are on the same device as the Vgp_ reference.

Note 6: All pins open except Vcc and VEE.

Note 7: Guaranteed by design and characterization. Limits are set at +6 sigma.

Note 8: Measured from the 50% point of the input signal with the 50% point equal to Vgg, to the 50% point of the output signal.

Note 9: Measured between outputs of the same part at the signal crossing points for a same-edge transition.

Note 10: Measured between input-to-output paths of the same part at the signal crossing points for a same-edge transition of the
differential input signal.

Note 11: Measured between outputs of different parts at the signal crossing points under identical conditions for a same-edge
transition.

Note 12: Device jitter added to the differential input signal.
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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

Typical Operating Characteristics

(Vce - VEe = 3.3V, ViHD = Vee - 1V, ViLp = Vee - 1.5V, outputs loaded with 50Q 1% to Ve - 2V, fin = 1.5GHz, input duty cycle =
50%, input transition time = 125ps (20% to 80%), unless otherwise noted.)
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MAX9386/MAX9387/MAX9388

Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

MAX9386/MAX9388 Pin Description

PIN
NAME FUNCTION
MAX9386 | MAX9388
1 2 DO Noninverting Differential Input 0. Internal 250kQ to Vcc and 150kQ to VEE.
2 3 DO Inverting Differential Input 0. Internal 150kQ to Voc and 150kQ to VEE.
3 4 D1 Noninverting Differential Input 1. Internal 250kQ to Vcc and 150kQ to VEE.
4 5 DT Inverting Differential Input 1. Internal 150kQ to Voc and 150kQ to VEE.
5 6 D2 Noninverting Differential Input 2. Internal 250kQ to Vcc and 150kQ to VEE.
6 7 D2 Inverting Differential Input 2. Internal 150kQ to Voc and 150kQ to VEE.
7 8 D3 Noninverting Differential Input 3. Internal 250kQ to Vcc and 150kQ to VEE.
8 9 D3 Inverting Differential Input 3. Internal 150k to Vcc and 150kQ to VEE.
9 — D4 Noninverting Differential Input 4. Internal 250kQ to Vcc and 150kQ to VEE.
10 — D4 Inverting Differential Input 4. Internal 150k to Ve and 150kQ to VEE.
11 10, 11 VEE Negative Supply
Reference Output Voltage 2. Connect to the inverting or noninverting data input to provide a
12 12 VBB2 reference for single-ended operation. When used, bypass Vg2 to Vcc with a 0.01uF ceramic
capacitor. Otherwise leave open.
Reference Output Voltage 1. Connect to the inverting or noninverting data input to provide a
13 13 VBB1 reference for single-ended operation. When used, bypass Vpg1 to Vcc with a 0.01uF ceramic
capacitor. Otherwise leave open.
Positive Supply. Bypass each V¢ to VEg with 0.1uF and 0.01uF ceramic capacitors. Place the
1,14 . . . ) "
14, 20 17 20 Vce capacitors as close to the device as possible with the smaller value capacitor closest to the
’ device.
15 15 Q Inverting Output. Typically terminate with 50Q resistor to Vcc - 2V.
16 16 Q Noninverting Output. Typically terminate with 50Q resistor to Vcc - 2V.
17 18 SELO Select Logic Input 0. Internal 120kQ pulldown to VEE.
18 19 SELA Select Logic Input 1. Internal 120kQ pulldown to VEE.
19 — SEL2 Select Logic Input 2. Internal 120kQ pulldown to VEE.

MAXIMN




Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

MAX9387 Pin Description

PIN

NAME FUNCTION
MAX9387

Positive Supply. Bypass each Vcc to VEg with 0.1uF and 0.01pF ceramic capacitors. Place the capacitors

1,18, 24 Vee as close to the device as possible with the smaller value capacitor closest to the device.

2 DO Noninverting Differential Input O. Internal 250kQ to Vcc and 150k to VEE.

3 DO Inverting Differential Input 0. Internal 150kQ to Vcc and 150kQ to VEE.

4 D1 Noninverting Differential Input 1. Internal 250kQ to Vcc and 150kQ to VEE.

5 D1 Inverting Differential Input 1. Internal 150kQ to Vcc and 150k to VEE.

6 D2 Noninverting Differential Input 2. Internal 250kQ to Vcc and 150kQ to VEE.

7 D2 Inverting Differential Input 2. Internal 150kQ to Vcc and 150kQ to VEE.

8 D3 Noninverting Differential Input 3. Internal 250kQ to Vcc and 150kQ to VEE.

9 D3 Inverting Differential Input 3. Internal 150kQ to Vcc and 150kQ to VEE.

10 D4 Noninverting Differential Input 4. Internal 250kQ to Vcc and 150k to VEE.

11 D4 Inverting Differential Input 4. Internal 150kQ to Vcc and 150kQ to VEE.

12,13 VEE Negative Supply

Reference Output Voltage 2. Connect to the inverting or noninverting data input to provide a reference for

14 VBB2 single-ended operation. When used, bypass Vg2 to Vcc with a 0.01pF ceramic capacitor. Otherwise
leave open.
Reference Output Voltage 1. Connect to the inverting or noninverting data input to provide a reference for

15 VBB1 single-ended operation. When used, bypass Vg1 to Vcc with a 0.01pF ceramic capacitor. Otherwise
leave open.

16 Qi Inverting Output 1. Typically terminate with 50Q resistor to Vcc - 2V.

17 Q1 Noninverting Output 1. Typically terminate with 50Q resistor to Vcc - 2V.

19 Qo Inverting Output 0. Typically terminate with 50Q resistor to Vcc - 2V.

20 Qo Noninverting Output 0. Typically terminate with 50Q resistor to Vcc - 2V.

21 SELO Select Logic Input 0. Internal 120kQ pulldown to VEE.

22 SEL1 Select Logic Input 1. Internal 120kQ pulldown to VEE.

23 SEL2 Select Logic Input 2. Internal 120kQ pulldown to VEE.

MAXIMN 7
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MAX9386/MAX9387/MAX9388

Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

ViHp (MAX

\ >< 1HD (MAX)
Vikp - Vitp

L : ViLp (MAX)

i | Viko (MIN)
ViHD - ViLD

y ViLp (MIN)

VEE === VEE---mmmmmmm e
DIFFERENTIAL INPUT VOLTAGE DEFINITION SINGLE-ENDED INPUT VOLTAGE DEFINITION
Figure 1. Input Definitions

_ ViHD
D_

ViHp - ViLp v
D ILD

trLp & tPHLD [
— V
@ i OH
VoH - Vou >< y
0 \i oL
80% 80%
DIFFERENTIALOUTPUT V| .. Y ...
WAVEFORM 0V (DIFFERENTIAL)

20%

Figure 2. Differential Input-to-Output Propagation Delay Timing Diagram

D WHEN D_ = Vg Vi
7777777777777777777777 Vg
OR
[ VBB V|L
D_ WHEN D_ = Vg
P L tPHL1
O VoH
VoH - Vou VoL
Q

Figure 3. Single-Ended Input-to-Output Propagation Delay Timing Diagram
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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

_ V)
D_ D1 D
ViHp - ViLp
V)
D_ D1 Lo
Vi

SEL_=Vy OR OPEN

SELO
a_ Vo
VoH - VoL y
Qf oL

Figure 4. Select Input (SELO)-to-Output (Q_, Q_) Delay Timing Diagram

D

af

X

Q1

1 1sK00 > tsk0o

Figure 5. Output-to-Output Skew (tskoo) Definition (MAX9387 Only)

) ><
DO
Qo
Qo

| {PLHD" i lpHID" -
D10RD20RD3 >< ><
D10RD2 OR D3

Qo
Qo
| tpLHp™ - tPHD™ [

tskio = I tPLHp™ - teLHD™ 1 OR ItpHLD™ - tPHLD™ |

tpLp™: MEASURED BETWEEN DO, DO INPUT, AND OUTPUT.
tpLHD™*: MEASURED BETWEEN ANY OTHER INPUT AND OUTPUT.

Figure 6. Input-to-Output Skew (tski0) Definition

MAXIMN 9
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MAX9386/MAX9387/MAX9388

Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

Detailed Description

The MAX9386/MAX9387/MAX9388 are fully differential,
high-speed, and low-jitter ECL/PECL muxes with output
buffer(s). The devices are designed for clock-and-data
distribution applications, and feature extremely low
propagation delays (318ps, typ) and output-to-output
skews (3.9ps, typ). The MAX9386 is a 5:1 mux with a
single output buffer. The MAX9387 is a 5:1 mux with
dual output buffers, and is intended for use in redun-
dant systems. The MAX9388 is a 4:1 mux with a single
output buffer, and is pin compatible with the
MC100EP57.

Three single-ended select inputs, SELO, SEL1, and
SEL2, control the mux function on the MAX9386/
MAX9387. The MAX9388 has two select inputs, SELO
and SEL1 (see Tables 1 and 2). The mux select inputs
are compatible with ECL/PECL logic, and are internally
referenced to the on-chip output Vg, nominally Vcc -
1.425V. The select inputs accept signals between Vcc
and VEE. Internal 120kQ pulldowns to VEE ensure a low
default condition if the select inputs are left open,
selecting the DO, DO input.

The differential inputs D, D can be configured to accept
a single-ended signal when the unused complementary
input is connected to the on-chip reference voltage

Table 1. Mux Select Input Truth Table for
MAX9386/MAX9387

SEL2 SEL1 SELO DATA OUTPUT
L or open L or open L or open Do*
L or open L or open H D1
L or open H L or open D2
L or open H H D3
H X X D4

*Default output when SELO, SEL1, and SEL2 are left open.

Table 2. Mux Select Input Truth Table for

MAX9388
SEL1 SELO DATA OUTPUT
L or open L or open DO~
L or open H D1
H L or open D2
H H D3

*Default output when SELO and SEL 1 are left open.

10

VBB. The reference output voltages, VBB1 and VBB2,
provide the reference voltage for single-ended opera-
tion for each mux. A single-ended input of at least VBB_
+100mV or a differential input of at least 100mV switches
the outputs to the VoH and VoL levels specified in the
DC Electrical Characteristics. The maximum magnitude
of the differential input from D to D is £3.0V. This limit
also applies to the difference between a single-ended
input and any reference voltage input.

Specifications for the high and low voltages of a differ-
ential input (VIHD and V|LD) and the differential input
voltage (VIHD - VILD) apply simultaneously.

Single-Ended Operation
The recommended supply voltage for single-ended
operation is 3.0V to 5.5V. The differential inputs (D, D)
can be configured to accept single-ended inputs when
operating at supply voltages greater than 2.725V. In
single-ended mode operation, the unused complemen-
tary input needs to be connected to the on-chip refer-
ence voltage, VBB, as a reference. For example, the
differential D, D input is converted to a noninverting,
single-ended input by connecting Ve to D and con-
necting the single-ended input to D. Similarly, an invert-
ing input is obtained by connecting VeB to D and
connecting the single-ended input to D. With a differen-
tial input configured as single ended (using VBR), the
single-ended input can be driven to Vcc or VEE or with
a single-ended LVPECL/LVECL signal.

In single-ended mode operation, a user must ensure
that the supply voltage (Vcc - VEE) is greater than
2.725V. This is because the input high minimum level
must be at (VEg + 1.2V) or higher for proper operation.
The reference voltage, VBB, must be at least (VEE +
1.2V) for the same reason because it becomes the high-
level input when a single-ended input swings below it.
The minimum VBB output for the MAX9386/MAX9387/
MAX9388 is (Vcc - 1.38V). Substituting the minimum
VBB output for (VBB = VEE + 1.2V) results in a minimum
supply (Vcc - VEE) of 2.725V. Rounding up to standard
supplies gives the recommended single-ended operat-
ing supply ranges (Vcc - VEE) of 3.0V to 5.5V.

When using the VBB reference output, bypass it with a
0.01uF ceramic capacitor to Vcc. If not used, leave it
open. The VBR reference can source or sink a total of
0.5mA (shared between VBp1 and VBB2), which is suffi-
cient to drive five inputs.
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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

Applications Information

Output Termination
Terminate the outputs through 50Q to Vcc - 2V or use
equivalent Thevenin terminations. Terminate each Q
and Q output with identical termination on each for min-
imal distortion. When a single-ended signal is_taken
from the differential output, terminate both Q and Q.

Ensure that output currents do not exceed the current
limits as specified in the Absolute Maximum Ratings
table. Under all operating conditions, the device’s total
thermal limits should be observed.

Supply Bypassing
Bypass Vcc to VEE with high-frequency surface-mount
ceramic 0.1uF and 0.01pF capacitors. For PECL, bypass
each Vcc to VEE. For ECL, bypass each VEE to Vcc.
Place the capacitors as close to the device as possible
with the 0.01uF capacitor closest to the device pins.

Use multiple vias when connecting the bypass capaci-
tors to ground. When using the Vg1 or VB2 reference
outputs, bypass each one with a 0.01pyF ceramic
capacitor to Vcc. If the VBB1 or VBB2 reference outputs
are not used, they can be left open.

Traces
Circuit board trace layout is very important to maintain
the signal integrity of high-speed differential signals.
Maintaining integrity is accomplished in part by reduc-
ing signal reflections and skew, and increasing com-
mon-mode noise immunity.

Signal reflections are caused by discontinuities in the
50Q characteristic impedance of the traces. Avoid dis-
continuities by maintaining the distance between differ-
ential traces, not using sharp corners or using vias.
Maintaining distance between the traces also increases
common-mode noise immunity. Reducing signal skew
is accomplished by matching the electrical length of
the differential traces.

Chip Information

TRANSISTOR COUNT: 583
PROCESS: Bipolar

MAXIMN

Functional Block Diagram

MAXIM
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MAX9386 () DOES NOT HAVE Q1 Al@m QUTPUTS, AND
MAX9388 (**) DOES NOT HAVE D4, D4, AND SEL2 INPUTS.

__Ordering Information (continued)

TEMP PIN-
PART RANGE PACKAGE SELECTION
MAX9387EUG  -40°C to +85°C 24 TSSOP 5:1 mux with 2
output buffers
MAXO387EEG* -40°C to +85°C 24 QSOP 5:1 mux with 2
output buffers
MAX9388EUP  -40°C to +85°C 20 TSSOP 4:1 mux with 1
output buffer
MAX9388EEP* -40°C to +85°C 20 QSOP 4:1 mux with 1
output buffer

*Future product—contact factory for availability.
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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

Pin Configurations (continued)

TOP VIEW

Vee E * 2__0| Vee Vee E * 2__4| Vee
no [2] [19] SEL1 0o [2] 23] sEL2
0o [3 18] SELo 00 3] [22] SELT
01 (4] mmasamn [17] veo o1 [4] mascian [21] s

5i[s| MmAxsss [ a i[5 MAX9387 0] o

02 [6] [15] @ 02 6] [19] 00
02 [7 [14] vee 02 [7] 18] Ve

03 [ [13] Vg D3 [6] [17] o

03[9 [12] Vg2 03 9] [16] O
Ve @ E Vee D4 @ E Vg1
D4 (11 14| Veg2

TSSOP/QSOP Ver % % Ves

TSSOP/QSOP

MAX9386/MAX9387/MAX9388
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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,

go to www.maxim-ic.com/packages.)

[%]
o
i
321 E
s, COMMON DIMENSIONS S
% [ MILLIMETERS INCHES 3
3 MIN. | MAX. | MIN. [ MAX. g
G} A | — | 110 043 2
A | 005 015 | .002 | 006 F
H Az| 085 095 | 033 | 037
b | 019 030 | .007 | 012
o | 019 025 | .007 | 010
c | 009 0.20 | .004 | .008
q < | 009 014 | .004 | 006
D |SEE VARIATIONS |SEE_VARIATIONS
IO0P VIEW BOTTOM VIEW £ 430 | 450 | 168 | 177
e 065 BSC 026 BSC
H| 625 [ 655 [ 246 | 258
E— SEE DETAIL A ) L[ 050 [ o70 | 020 | 028
A Ae - N [SEE VARIATIONS |[SEE_VARIATIONS
H I I o o o o
R | | P = e[ o0 |8 o [ 8
\
\_a 0.10]c (f; ~]-
n——l M \_SEATING EA‘
PLANE
SIDE_VIEW END_VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. | MAX.
025 ) AB-1_ |14 D | 49 | Si0 | 193 | 201
: PARTING | AB 6 D[ 490 510 | 193 | .01
BSC
LINE —% WITH PLATING\ | AC 20| D | 640 | 660 | 252 | .260
“““ T | AD 24| D | 770 | 790 | 303 | .31
cl ¢ AE 28| D | 960 | 980 | .378 | .386
e ke LT
BASE METAL —1 ]
DETAIL A EAD TIP DETAL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE @DALLA v,
3, CONTROLLING DIMENSION: MILLIMETER ssulcounucmsn W12V
4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE PROPRIETARY INFORMATION
. *N* REFERS TO NUMBER OF LEADS e
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, PACKAGE OUTLINE, TSSOP 4.40mm BODY
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE APPROVAL DOCOMENT CONTRGL NI RV T
DIRECTION INDICATED 21-0066 F A
N
MAXIM 13
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Differential 5:1 or 4:1 ECL/PECL Multiplexers
with Single/Dual Output Buffers

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

INCHES MILLIMETERS

S —>| [—~— MIN [ MaX | MIN [ MAX
061|068 | 155 | 173
004 | 0098 [0102 | 0249

(L, MY eve
\ Y , 055 | 06l | 140 | 155
008 | 012|020 | 03t
4@_ C 0075 [ 0098 [0491 | 0249
H F SEE_VARIATIONS

' ’ 150 [.157 [381 [ 399

v U0 Uuuy

QSOP.EPS

SIEENEYE
HEEE

230 244 |[5.84 6.20

010 016 025 | 041
0t6 [ 035 [o041 0.89
SEE VARIATIONS
oo [ 8 Jo s

€ BA‘ "7 h X 45— VARIATIONS:
) ) || _*_ Ae INCHES MILLIMETERS
Al C MIN, MAX. MIN. MAX. | N
A
MOIOAO A (0 ﬁﬁ} s

189 196 480 | 498 16|AA
—t T
L

R|Z(C|>|(T|v (Mo

0020 | 0070 | 005 | 048
337 |.344 | 856 | 874 |20[aB]
0500 |.0550 | 1.270 | 1.397
337 |.344 | 856 | 874 |24ac]
0250 | .0300 | 0635] 0762
386 |.393 |9.80 | 998 |eslan]
0250 | 0300 | 0.635 ] 0762

nwglujg|ln|g|un |

NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. N/

2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 006 PER SIDE. /WV.,L{J KXlzvi

3>, CONTROLLING DIMENSIONS: INCHES. T

4> MEETS JEDEC MOL37. PACKAGE_OUTLINE, QSIP, IS0, 025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO.

1
21-0055 D /1

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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