MICROCHIP

SY88343BL

3.3V, 3.2 Gbps CML Limiting Post Amplifier with
High Gain TTL Loss-of-Signal

Features

Single 3.3V Power Supply
DC to 3.2 Gbps Operation
Low-Noise CML Data Outputs
High Gain LOS

Chatter-Free Open-Collector TTL Loss-of-Signal

(LOS) Output with Internal 4.75 kQ Pull-Up
Resistor

TTL/EN Input

Programmable LOS Level Set (LOSy)
Ideal for Multi-Rate Applications
Available in a 16-Lead VQFN Package

Applications

.

APON, BPON, EPON, and GPON
Gigabit Ethernet

Fibre Channel

OC-3 and OC-12/24 SONET/SDH
High-Gain Line Driver and Line Receiver

Markets

FTTP

Optical Transceivers
Datacom/Telecom
Low-Gain TIA Interface
Long-Reach FOM

Typical Application Circuit

General Description

The SY88343BL low-power limiting post amplifier is
designed for use in fiber-optic receivers. The device
connects to typical transimpedance amplifiers (TIAs)
that are AC-coupled. The linear signal output from TIAs
can contain significant amounts of noise and may vary
in amplitude over time. The SY88343BL quantizes
these signals and outputs CML-level waveforms.

The SY88343BL operates from a single +3.3V power
supply, over temperatures ranging from —40°C to
+85°C. With its wide bandwidth and high gain, signals
with data rates up to 3.2 Gbps and as small as 5 mVpp
can be amplified to drive devices with CML inputs or
AC-coupled CML/PECL inputs.

The SY88343BL generates a high-gain loss-of-signal
(LOS) open-collector TTL output. The LOS function
has a high gain input stage for increased sensitivity. A
programmable loss-of-signal level set pin (LOSpy,)
sets the sensitivity of the input amplitude detection.
LOS asserts high if the input amplitude falls below the
threshold set by LOS,, and de-asserts low otherwise.
The enable bar input (/EN) de-asserts the true output
signal without removing the input signal. The LOS
output can be fed back to the /EN input to maintain
output stability under a loss-of-signal condition.
Typically, 3.5 dB LOS hysteresis is provided to prevent
chattering.
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SY88343BL

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

SUPPIY VOIRAGE (VGG -veerrrtemreemtteniiie ittt ettt sttt ettt et ea et ae e et b e et e e bt e et et e st e beeebe e e bt e eenenane et 0V to +7.0V
INPUE VOIAGE (DIN, /DIN)..cii ittt et e ettt e e e ettt e e st e e e e e eabeeeeeeeassaseeeeaassbeeeeeesnssseeeessnsaaeaassnnsneees 0V to Ve
Output Current (Ioyt)

(701011191 o U= PSPPSR UPSPOTRRN 50 mA

ST (o[ OSSR OPPPRTI 100 mA
TEN VORBGE ... e e e 0V to Ve
R O ¥ =T o | PP —800 pA to +500 pA
LOL yp VORBE. ... e Vger to Vee

Operating Ratings
SUPPIY VOIRBGE (VGG -veveremteitie ittt et sttt s e e saee e b e eee e +3.0V to +3.6V

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at those or any other conditions above those indicated
in the operational sections of this specification is not intended. Exposure to maximum rating conditions for extended
periods may affect device reliability.

T Notice: The device is not guaranteed to function outside its operating ratings.

Note 1: Devices are ESD sensitive. Handling precautions recommended.

DC ELECTRICAL CHARACTERISTICS

Electrical Characteristics: V¢ = 3.0V to 3.6V; R =50Q to V¢; Tp =—40°C to +85°C; typical values at Vo = 3.3V,
TA =+25°C.

Parameter Symbol Min. Typ. Max. Units Conditions
Power Supply Current lcc — 45 62 mA | No output load
LOS,y, Voltage Viosivi VRer — Vee V. =
CML Output HIGH Voltage VoH Vee —0.020 | Ve — 0.005 Vee \Y —
CML Output LOW Voltage VoL Vec—0.475| Vec—04 | Ve —0.350 \Y —
Differential Output Offset VOFFSET — — 180 mvV | —
Reference Voltage VREer Vee—148 | Vg —1.32 | Vgc—1.16 \ —
Input Common Mode Range ViHeMr | GND +2.0 — Vee \Y —
Single-Ended Output Impedance Zo 40 50 60 Q —
Single-Ended Input Impedance Z 40 50 60 Q —

TTL DC ELECTRICAL CHARACTERISTICS
Electrical Characteristics: Vo = 3.0V to 3.6V; Ty = —40°C to +85°C.

Parameter Symbol Min. Typ. Max. | Units Conditions
/EN Input HIGH Voltage \m 2.0 — — \Y, —
/EN Input LOW Voltage Vi — — 0.8 vV | —
—_— —_— 20 HA V|N =27V
/EN Input HIGH Current IH
— — 100 MA  |VN=Vcee
/EN Input LOW Current e -0.3 — — mA |V|y=0.5V
24 — — V. |Vee 23.3V, g <160 pA
LOS Output HIGH Level Vo ce OH-MAX H
2.0 — — V | Vee <3.3VY, lgymax < 160 pA
LOS Output LOW Level VoL — — 0.5 \ loL =+2 mA
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SY88343BL

AC ELECTRICAL CHARACTERISTICS
Electrical Characteristics: Vo = 3.0V to 3.6V; Ty = —40°C to +85°C.

Parameter Symbol Min. Typ. Max. | Units Conditions
8‘5&2“;0%3‘353" Time t/t; — 60 120 ps |Note 1
Deterministic Jitter — 15 — pspp |Note 2
Random Jitter LiTTeR — 5 — psrms | Note 3
Differential Input Voltage Swing Vip 5 — 1800 | mVpp |Figure 4-2
Differential Output Voltage Swing Vop 700 800 950 MVpp |Vip 212 mVpp, Figure 4-2
LOS Release Time toFF — 2 10 s | —
LOS Assert Time ton — 2 10 MS | —
Low LOS De-assert Level LOSp. — 4.8 — mVpp |RLosivL = 15 kQ, Note 5
Low LOS Assert Level LOS,L — 3.1 — mVpp |RLoswvL = 15 kQ, Note 5
Low LOS Hysteresis HYS_ — 3.8 — dB |RiosLyL = 15 kQ, Note 4
Medium LOS De-assert Level LOSppm — 7.5 1 mVpp |Riosiv = 5 kQ, Note 5
Medium LOS Assert Level LOSam 3 5.2 — mVpp |RLoswvL = 5 kQ, Note 5
LOS Hysteresis HYSy 2 3.2 4.5 dB |R_osLyL =5 kQ, Note 4
High LOS De-assert Level LOSpH — 18 23 mVpp |RLosLvL = 100Q, Note 5
High LOS Assert Level LOSpH 8 12 — MmVpp |RLosLyL = 100Q, Note 5
High LOS Hysteresis HYSH 2 3.5 4.5 dB |R_osLyL = 100Q, Note 4
3 dB Bandwidth B_sdB — 2 — GHz |—
Differential Voltage Gain Av(DIFF) 32 38 — d |—
Single-Ended Small-Signal Gain Soq 26 32 — B |—

Note 1:

Amplifier in limiting mode. Input is a 200 MHz square wave.

2: Deterministic jitter measured using 3.2 Gbps K28.5 pattern, V|p = 10 mVpp.
3: Random jitter measured using 3.2 Gbps K28.7 pattern, V|5 = 10 mVpp.
4: This specification defines electrical hysteresis as 20log (LOS De-assert/LOS Assert). The ratio between
optical hysteresis and electrical hysteresis is found to vary between 1.5 and 2, depending upon the level of
received optical power and ROSA characteristics. Based upon that ratio, the optical hysteresis corre-
sponding to the electrical hysteresis range 2 dB to 4.5 dB, shown in the AC characteristics table, will be
1 dB to 3 dB Optical Hysteresis.
5: See Figure 2-1 for a graph showing how to choose a particular R| og . for a particular LOS assert and its
associated de-assert amplitude.
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SY88343BL

TEMPERATURE SPECIFICATIONS (Note 1)

Parameters ‘ Sym. ‘ Min. ‘ Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Ambient Temperature Ta —40 — +85 °C |—
Lead Temperature — — — +260 °C | Soldering, 10 sec.
Storage Temperature Ts -65 — +150 °C |—
Package Thermal Resistance
Thermal Resistance, VQFN 16-Ld, SN — 61 — ‘C/IW | —
Note 2 Wig — 38 — °C/W |—

Note 1: The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable
junction temperature and the thermal resistance from junction to air (i.e., Ta, T, 04). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +85°C rating. Sustained junction temperatures above +85°C can impact the device reliability.

2: Thermal performance assumes the use of a 4-layer PCB. Exposed pad must be soldered (or equivalent)
to the device’s most negative potential on the PCB.
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SY88343BL

2.0 TYPICAL PERFORMANCE CURVES

Note: The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.
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SY88343BL

3.0 PIN DESCRIPTIONS

Package Type

SY88343BL
16-Lead VQFN (M)
(Top View)
s
pall |
Q - O Q
Q@S s
11 L1 L1 11
16 15 14 13
O
DINH |1 12| H bout
GND 2 111 H GND
GNDH |3 10| H GND
/DINH |4 s| H/oouTt
5 & T 8
K| 11 11 L1
O L v o
cgse

The descriptions of the pins are listed in Table 3-1.

TABLE 3-1: PIN FUNCTION TABLE
Pin Number| Pin Name Type Description
. /Enable: This input enables the outputs when it is LOW. Note that
TTL Input: - o . .
15 /EN Default is hiah this input is internally connected to a 25 kQ pull-up resistor and will
9 | default to logic HIGH state if left open.
1 DIN Data Input True data input.
4 /DIN Data Input Complementary data input.
6 VREE . Reference Voltage: Bypass with 0.01 yF low ESR capacitor from
VREF to VCC to stabilize LOS|, and Vggr.
Loss-of-Signal Level Set: A resistor from this pin to V¢ sets the
14 LOSLVL Input threshold for the data input amplitude at which the LOS output will
be asserted.
2.3.10, 11 GND, Ground Device ground. Exposed pad must be connected to PCB ground
Exposed Pad plane.
Open Collector
TTL Output with Loss-of-Signal: Asserts high when the data input amplitude falls
7 LOS internal 4.75 kQ
below the threshold set by LOSy .
pull-down
resistor
9 /DOUT CML Output | Complementary data output.
12 DOUT CML Output | True data output.
5,8,13, 16 VCC Power Supply | Positive power supply.

DS20006622A-page 6

© 2021 Microchip Technology Inc. and its subsidiaries




SY88343BL

40 FUNCTIONAL DESCRIPTION

Functional Block Diagram
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The SY88343BL low-power limiting post amplifier
operates from a single +3.3V power supply, over
temperatures from —40°C to +85°C. Signals with data
rates up to 3.2 Gbps and as small as 5 mVpp can be
amplified. Figure 4-1 shows the allowed input voltage
swing. The SY88343BL generates a LOS output
allowing feedback to /EN for output stability. LOS,_
sets the sensitivity of the input amplitude detection.

4.1 Input Amplifier Buffer

Figure 4-2 shows a simplified schematic of the input
stage. The high-sensitivity of the input amplifier allows
signals as small as 5mVpp to be detected and
amplified. The input amplifier also allows input signals
as large as 1800 mVpp. Input signals are linearly
amplified with a typical 38 dB differential voltage gain.
Because it is a limiting amplifier, this device outputs
typically 800 mVpp voltage-limited waveforms for input
signals greater than 12 mVpp. Applications that require
the SY88343BL to operate with high gain should have
the upstream TIA placed as close as possible to the
device’s input pins. This ensures the best performance
of the device.

4.2 Output Buffer

The SY88343BL’s CML output buffer is designed to
drive 50Q lines. The output buffer requires appropriate
termination for proper operation. An external 50Q
resistor to V¢ for each output pin provides this.
Figure 4-4 shows a simplified schematic of the output
stage.

4.3 Loss-of-Signal

The SYB88343BL generates a chatter-free LOS
open-collector TTL output with an internal 4.75 kQ
pull-up resistor, as shown in Figure 4-3. LOS is used to
determine that the input amplitude is large enough to
be considered a valid input. LOS asserts high if the
input amplitude falls below the threshold sets by
LOS,y, and de-asserts low otherwise. LOS can be fed
back to the enable bar (/EN) input to maintain output
stability under a loss-of-signal condition. /EN
de-asserts the true output signal without removing the
input signals. Typical, 3.5dB LOS hysteresis is
provided to prevent chattering.

4.4 Loss-of-Signal Level Set

Programmable LOS level-set pin (LOSy,) sets the
threshold of the input amplitude detection. Connecting
an external resistor between V¢ and LOS,y, sets the
voltage at LOS|,, . This voltage ranges from V¢ to
VRree- The external resistor creates a voltage divider
between V¢ and VRgg, as shown in Figure 4-5.

4.5 Hysteresis

The SY88343BL provides typically 3.5dB LOS
electrical hysteresis. By definition, a power ratio
measured in dB is 10log (power ratio). Power is
calculated as V,N2/R for an electrical signal. Hence, the
same ratio can be stated as 20log (voltage ratio). While
in linear mode, the electrical voltage input changes
linearly with the optical power and therefore, the ratios
change linearly. Thus, the optical hysteresis in dB is
half the electrical hysteresis in dB given in the data
sheet. Because the SY88343BL is an electrical device,
this data sheet refers to hysteresis in electrical terms.
With 3.5 dB LOS hysteresis, a voltage factor of 1.5 is
required to assert or de-assert LOS.

© 2021 Microchip Technology Inc. and its subsidiaries
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SY88343BL
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SY88343BL

5.0 PACKAGING INFORMATION

5.1 Package Marking Information

16-Lead VQFN*

o
m -
XXXX
WNNN

Example

m -
343B
5354

mark).

Legend: XX..X Product code or customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01)
NNN Alphanumeric traceability code
€3 Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)

can be found on the outer packaging for this package.

e, A, V¥V Pinone index is identified by a dot, delta up, or delta down (triangle

the corporate logo.

Note: Inthe event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include

Underbar (_) and/or Overbar (7) symbol may not be to scale.

© 2021 Microchip Technology Inc. and its subsidiaries
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SY88343BL

16-Lead VQFN Package Outline and Recommended Land Pattern

16-Lead Very Thin Plastic Quad Flat, No Lead Package (NCA) - 3x3x1.0 mm Body [VQFN]
With 1.55 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

16X
(& ]o.08[C| |=—
0.10

SN \] |
NS
1N e <+ ®

(DATUM B) —]

(DATUMA) _\:

2X |
|

I

AJo.os]c
2 = A1
(]o.os]c TOP VIEW e
o100 |c|AlB] A
D2
SEATING
PLANE [C]4

| — [$]o.10@[c[A]B]
=

-— - E2

f =

= |
AN T
Tl oo

_>i f=— 0.10@[c|A]B]
El @ 0.05(M|C
BOTTOM VIEW

U U : U U SIDE VIEW

Microchip Technology Drawing C04-1103-NCA Rev B Sheet 1 of 2
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SY88343BL

With 1.55 mm Exposed Pad

16-Lead Very Thin Plastic Quad Flat, No Lead Package (NCA) - 3x3x1.0 mm Body [VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Number of Terminals N 16
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.203 REF
Overall Length D 3.00 BSC
Exposed Pad Length D2 150 | 155 | 1.60
Overall Width E 3.00 BSC
Exposed Pad Width E2 1.50 1.55 1.60
Terminal Width b 0.18 0.23 0.28
Terminal Length L 0.35 0.40 0.45
Terminal-to-Exposed-Pad K 0.33 REF

Notes:

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

Microchip Technology Drawing C04-1103-NCA Rev B Sheet 2 of 2
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SY88343BL

16-Lead Very Thin Plastic Quad Flat, No Lead Package (NCA) - 3x3x1.0 mm Body [VQFN]
With 1.55 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C1
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Q
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits]  MIN | Nom | MAX
Contact Pitch E 0.50 BSC
Center Pad Width X2 1.60
Center Pad Length Y2 1.60
Contact Pad Spacing C1 2.90
Contact Pad Spacing C2 2.90
Contact Pad Width (Xnn) X1 0.25
Contact Pad Length (Xnn) Y1 0.85
Contact Pad to Center Pad (Xnn) G1 0.23
Contact Pad to Contact Pad (Xnn) | G2 0.25
Thermal Via Diameter V 0.30
Thermal Via Pitch EV 1.00

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-3103-NCA Rev B
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APPENDIX A: REVISION HISTORY

Revision A (November 2021)

* Converted Micrel document SY88343BL to Micro-
chip data sheet DS20006622A.

* Minor text changes throughout.
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NOTES:
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SY88343BL

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

PART No. X X X XX
Device Supply Package Temperature Media Type
Voltage Range
Device: SY88343B: 3.2 Gbps CML Limiting Post Amplifier with
. High Gain TTL Loss-of-Signal

Supply Voltage: L = 3.3V
Package: M = 16-Lead 3 mm x 3 mm VQFN
pomperatufe G = _40°Cto +85°C

ange:

. . (blank)=100/Tube

Media Type: TR = 1,000/Reel

Examples:

a) SY88343BLMG:

b) SY88343BLMG-TR:

Note 1:

SY88343B, 3.3V Supply Volt-
age, 16-Lead 3x3 VQFN,
—40°C to +85°C Temp. Range,
100/Tube

SY88343B, 3.3V Supply Volt-
age, 16-Lead 3x3 VQFN,
—40°C to +85°C Temp. Range,
1,000/Reel

Tape and Reel identifier only appears in the
catalog part number description. This identifier is
used for ordering purposes and is not printed on
the device package. Check with your Microchip
Sales Office for package availability with the
Tape and Reel option.

© 2021 Microchip Technology Inc. and its subsidiaries
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NOTES:
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Note the following details of the code protection feature on Microchip products:

. Microchip products meet the specifications contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is “unbreakable”. Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https:/
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions is entirely at the buyer's risk, and the buyer agrees to
defend, indemnify and hold harmless Microchip from any and
all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under
any Microchip intellectual property rights unless otherwise
stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.
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