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MIC5322 — Dual, High Performance 150mA
µCap ULDO™

The MIC5322 is a tiny Dual Ultra Low-Dropout (ULDO™) linear regulator 
ideally suited for those applications that require high Power Supply Rejection 
Ratio (PSRR). It provides a bypass pin to increase PSRR for noise sensitive 
portable electronics. The MIC5322 integrates two high-performance; 150mA 
ULDOs into a very compact (1.6mm x 1.6mm) leadless Thin MLF® package 
with exceptional thermal package characteristics. 
The MIC5322 is a µCap design which enables operation with very small 
ceramic output capacitors for stability, thereby reducing required board 
space and component cost. The combination of extremely low-drop-out volt-
age, very high power supply rejection, very low output noise and exceptional 
thermal package characteristics makes it ideal for powering RF applications, 
cellular phones, GPS, imaging sensors for digital still cameras, PDAs, MP3 
players and other portable applications.
The MIC5322 ULDO™ is available in fixed-output voltages in a tiny 6-pin 
(1.6mm x 1.6mm) leadless Thin MLF® package which is only 2.56mm2 in 
area, –30% less area than the SOT-23, TSOP and MLF® (3mm x 3mm) pack-
ages. Additional voltage options are available.

MIC5322 Typical Application
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Features

2.3V to 5.5V input voltage range
Ultra-low dropout voltage ULDO™ 35mV @ 150mA
Bypass pin for improved noise performance
High PSRR – >75dB on each LDO
Ultra low noise output – > 30µVrms
Dual 150mA outputs
µCap stable with 1µF ceramic capacitor
Low quiescent current – 150µA
Fast turn-on time – 45µs
Thermal shutdown protection
Current-limit protection
Available in a tiny 6-pin (1.6mm x 1.6mm) Thin MLF®  package

Applications

Mobile phones
GPS receivers
Portable media players
Digital still and video cameras 
PDAs
Portable electronics

•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•

MIC5325 Typical Application

MIC5325 — Low VIN/VOUT 400mA ULDO™
with Ultra-Low IQ

The MIC5325 is a high performance, µCap low dropout regulator, offering 
ultra-low operating current while maintaining very fast transient response. 
The MIC5325 can source up to 400mA of output current and allows a low 
input supply voltage source to increase system efficiency.
Ideal for battery operated applications; the MIC5325 offers high accuracy, 
extremely low dropout voltage, and low ground current at all load conditions. 
The MIC5325 can also be put into a zero-off-mode current state, drawing 
virtually no current when disabled.
The MIC5325 is available in fixed output voltages in the 6-pin (2mm x 2mm) 
Thin MLF® leadless package.

Features

Wide input voltage range: 1.7V to 5.5V
Stable with 1µF ceramic output capacitor
Ultra-low dropout voltage ULDO™ 110mV @ 400mA
±2% voltage accuracy over temperature
Bias supply voltage range: 2.5V to 5.5V
Adjustable output voltage range: 0.8V to 2.0V
Ultra-low ground current 35µA typical
400mA maximum output current per LDO
Very fast transient response 
Thermal shutdown and current-limit protection
Available in a tiny 6-pin (2mm x 2mm) Thin MLF® package

Applications

Low power handheld devices
Portable electronics
GPS receivers
Post regulator

•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
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MIC22400 — 4A Integrated Switch 
Synchronous Buck Regulator with Frequency 
Programmable up to 4MHz

The Micrel MIC22400 is a high efficiency 4A integrated switch synchronous 
buck (step-down) regulator. The MIC22400 is optimized for highest efficiency 
and achieves over 90% efficiency while still switching at 1MHz over a broad 
load range. The ultra high-speed control loop keeps the output voltage within 
regulation even under extreme transient load swings commonly found in 
FPGAs and low voltage ASICs. The output voltage can be adjusted down 
to 0.7V to address all low voltage power needs. A full range of sequence 
options are available with the MIC22400. The enable/delay pin combined 
with the power good pin allows multiple outputs to be sequenced in any way 
on turn on and turn off. The RC (Ramp Control™) pin allows the device to be 
connected to another MIC22400 family of products to keep the output volt-
ages within a certain ΔV on start up.
The MIC22400 is available in a 20-pin (3mm x 4mm) MLF® and thermally 
enhanced 20-pin e-TSSOP with a junction operating range from –40°C to 
+125°C.

MIC22400 Typical Application

Features

Input voltage range: 2.6V to 5.5V
Output voltage adjustable down to 0.7V
Output current up to 4A
Full sequencing and tracking ability
Efficiency > 90% across a broad load range
Programmable frequency 800kHz to 4MHz
Easy RC compensation
Ultra fast transient response
100% maximum duty cycle
Fully integrated MOSFET switches
Micropower shutdown
Thermal shutdown and current-limit protection
Available in a 20-pin (3mm x 4mm) MLF® package and in a 20-pin 
e-TSSOP package

Applications

High power density point-of-load conversion
Servers and routers
DVD recorders
Computing peripherals
Base stations
FPGAs, DSP and low voltage ASIC power

•
•
•
•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•

MIC69xxx Family — Single Supply VIN, 
Low VIN, Low VOUT

The MIC69xxx is a family of high current, low voltage regulators, which sup-
port currents of 1A, 1.5A, 3A, and 5A. They operate from a single low voltage 
supply, yet offer high precision and ultra-low dropout of 500mV under worst 
case conditions.
These devices operate from an input voltage of 1.65V to 5.5V. They are 
designed to drive digital circuits requiring low voltage at high currents (i.e. 
PLDs, DSP, microcontroller, etc.). These regulators are available in adjust-
able and fixed output voltages including 1.8V. The adjustable version can 
support output voltages down to 0.5V.
The µCap design of the MIC69xxx family is optimized for stability with low 
value low-ESR ceramic output capacitors.
Features of the MIC69xxx family include thermal shutdown and current limit 
protection. Logic enable and error flag pins are also available.

Features

Input voltage range: VIN: 1.65V to 5.5V
Maximum dropout (VIN – VOUT) of 500mV over temperature
Adjustable output voltage down to 0.5V
Stable with 10µF ceramic output capacitor

—     (MIC69150/153 & MIC69301/302)
Stable with 4.7µF ceramic output capacitor

—     (MIC69101/103)
Excellent line and load regulation specifications
Logic controlled shutdown
Thermal shutdown and current-limit protection
Available in a 10-pin (3mm x 3mm) MLF® package 

—     (MIC69101/103 & MIC69151/153)
Available in a 5-pin S-Pak package

—     (MIC69301/302)
Temperature range: –40°C to +125°C 

Applications

Point-of-load applications
Industrial power
Sensitive RF applications

•
•
•
•

•

•
•
•
•

•

•

•
•
•

MIC69101 Typical Application 
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Features

1.7V to 5.5V input voltage range
2A continuous operating current
77mΩ (typ) RDSON
Built-in level shift for control logic; can be operated by 1.5V logic
Low 2µA quiescent current 
Soft-start: 115µs
Micro-power shutdown <1µA 
Load discharge circuit (MIC94065)
Available in a 4-pin (1.2mm x 1.6mm) Thin MLF® package

Applications

Load switch in portable applications
—     Cellular phones
—     PDAs
—     MP3 players
—     Digital cameras
—     Portable instrumentation

Battery switch-over circuits
Level translator

•
•
•
•
•
•
•
•
•

•

•
•

MIC94064/5 — High Side Power Switches

The MIC94064 and MIC94065 are high-side load switches designed for 
operation between 1.7V to 5.5V. The devices contain a low on-resistance 
P-channel MOSFET that supports over 2A of continuous current. 
The MIC94064/5 provides a slew rate controlled Soft-Start turn-on of 115µs 
(typical) to prevent in-rush current from glitching supply rails.
The MIC94065 features an active load discharge circuit which insures 
capacitive loads retain no charge when the main switch is in an OFF state.
An active pull-down on the enable input keeps MIC94064/5 in a default OFF 
state until the EN pin is pulled to a high level. Built-in level shift circuitry 
allows low voltage logic signals to switch higher supply voltages, or vice 
versa; high level logic signals can control low level voltages.
The MIC94064/5’s operating voltage range makes them suitable for 1-cell 
Lithium ion and 2- to 3-cell NiMH/NiCad/Alkaline powered systems, as well 
as all 5V applications. Their low operating current of 2µA and low shutdown 
current of <1µA maximize battery life. 

MIC94064 Typical Application

SY88212L — 3.3V, 2.5Gbps Laser Diode 
Driver with Integrated Bias and APC

The SY88212L is a single supply 3.3V laser driver for datacom and telecom 
applications with data rates from 155Mbps up to 2.5Gbps. The driver can de-
liver modulation current up to 85mA, and provides a high compliance voltage 
that makes it suitable for high-current operation with the laser DC-coupled 
to it. The drivers have integrated bias and Automatic Power Control (APC) 
functions. 

SY88212L Typical Application

Features

2.4V minimum laser compliance voltage
Operation up to 2.5Gbps
Modulation current up to 85mA
Bias current up to 70mA
Power monitoring
Available in a 24-pin (4mm x 4mm) MLF® package

Applications

Multi-rate LAN, MAN applications up to 2.5Gbps: FC, GbE, SONET 
OC3/12/24 and SDH STM1/4/8
SFF, SFP modules

•
•
•
•
•
•

•

•
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Features

1.2V/1.8V CML Outputs
Ultra-low jitter design

—     <1psRMS cycle-to-cycle jitter
—     <10psPP total jitter
—     <1psRMS random jitter
—     <10psPP deterministic jitter

2.5V ± 5%, 1.2/1.8V ± 5% power supply operation
Industrial temperature range: –40° to +85°C
Available in a 8-pin (2mm X 2mm) MLF® (SY54016R/AR)
Available in a 16-pin (3mm X 2mm) MLF® (SY54011/17/23R/AR)

Applications

SONET clock and data distribution
Fibre channel 
Gigabit Ethernet
Storage and server

•
•

•
•
•
•

•
•
•
•

SY540xxR/AR Family — Industry’s First Low 
Voltage CML Family of Buffers, Multiplexers, 
and Crosspoint Switches

This new family of seven new buffers, multiplexers, and crosspoint switches 
can interface to 1.2/1.8V CML receivers. This family features unique,patent-
pending Fail Safe Input (FSI) circuitry and patented 3-pin internal termina-
tion. The multiplexers feature a patented Crosstalk isolation design. This 
new family includes SY54011R fanout buffer, SY54016R/AR line drivers, 
SY54017R/AR multiplexers, and SY54023R/AR crosspoint switches. 
The SY54xxR/AR family can interface to FPGAs and ASICs that require 1.2V 
or 1.8V CML signals. These products save over 50% power compared to 
similar products. The FSI feature is optimized to prevent unwanted oscil-
lations and maintain output stability when an input signal swing collapses 
or disappears. This feature is especially crucial for rack-based equipment 
that has many I/O cards requiring Hot Swap capability. The 3-pin input ter-
mination simplifies designs and interfaces to any differential signal, AC- or 
DC-coupled, without any level shifting or termination resistor networks in the 
signal path. To further improve the jitter performance of SY54017R/AR and 
SY54023R/AR, superior MUX input crosstalk isolation design is implement-
ed that reduces crosstalk by up to 70 percent.
This family offers AC performance that guarantees data rates up to 3.2Gbps 
and clock frequency throughput up to 3.2GHz. Jitter performance is guar-
anteed to be less than 10psPP over temperature and voltage. The product 
family guarantees operation over the full industrial temperature range –40°C 
to +85°C. All solutions are available in MLF® packages which feature low 
inductance and capacitance, making the SY540xxR/AR family ideal for 
today’s high-speed, low jitter designs.  

Family Description Table
Part Number Description Speed 

(Gbps / GHz)
FSI Package

SY54011R 1:2 Fanout 3.2 / 3.2 No 3mm x 3mm
SY54016R Line Driver/Receiver 3.2 / 2.5 Yes 2mm x 2mm
SY54016AR Line Driver/Receiver 3.2 / 3.2 No 2mm x 2mm
SY54017R 2:1 MUX 3.2 / 2.5 Yes 3mm x 3mm
SY54017AR 2:1 MUX 3.2 / 3.2 No 3mm x 3mm
SY54023R 2x2 Crosspoint 3.2 / 2.5 Yes 3mm x 3mm
SY54023AR 2x2 Crosspoint 3.2 / 2.5 No 3mm x 3mm
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Features

Accepts high jitter input clock signal and attenuates it to provide 
Ultra-Low Jitter and Phase Noise clock signal at the output
Output Frequency Range: 77.75MHz – 694MHz
Input Frequency Range: 19.44MHz – 694MHz
Phase Noise and Jitter performance
CML-compatible output signal
3-pin input accepts an AC- or DC-coupled differential input (LVDS, 
LVPECL, and CML)
Unique, Auto-Tune circuitry enables precision frequency calibration
Internal source termination to minimize round-trip reflections
Programmable Loop Bandwidth:  1kHz-10kHz
Output Enable/disable function
Includes Loss of Lock (LOL) output pin
Includes Auto-tune Circuit for precision frequency calibration
1.8V ±5% to 3.3V ±10% output power supply 
3.3V ±10% power supply operation
Industrial temperature range: –40°C to +85°C
Available in 32-pin (5mm x 5mm) MLF® package

Applications

SONET/SDH communications
10GbE FEC
10GbE LAN PHY
High-end routers
Add-drop MUXes

•

•
•
•
•
•

•
•
•
•
•
•
•
•
•
•

•
•
•
•
•

SY89601L — 3.3V, 77.75MHz to 694MHz 
Precision Frequency Synthesizer and Jitter 
Attenuator with Ultra-Low Phase Noise

The SY89610L is a 3.3V, fully differential CML frequency synthesizer and 
jitter attenuator that accepts a noisy clock between 19.44MHz and 694MHz, 
depending on I/O frequency selection, and provides an ultra-low jitter clock 
signal. This corresponds to an output clock frequency between 77.75MHz 
and 694MHz covering SONET, SAS, SATA, Fibre Channel, and many other 
standards. Output jitter is typically 1psrms. The SY89610L includes a 1kHz 
to 10kHz programmable loop bandwidth so it can accommodate different 
jitter attenuation applications and PLL requirements.
The SY89610L has an auto-tune circuit that enables precision frequency cal-
ibration. Auto-tuning is initiated on a LOW to HIGH transition on the RESET 
input and during power-up. This feature requires a valid reference input.
The differential input includes Micrel’s unique, 3-pin input termination archi-
tecture that interfaces to LVPECL, LVDS or CML differential signals, (AC-
coupled or DC-coupled) as small as 100mV without any level-shifting or ter-
mination resistor networks in the signal path. For AC-coupled input interface 
applications, an on-board output reference voltage (VREF-AC) is provided to 
bias the VT pin. The outputs are compatible with 400mV typical swing into 
50Ω loads, with rise/fall times guaranteed to be less than 250ps.
The SY89610L operates at 3.3V ±10% supply and the output can accom-
modate 1.8V-3.3V operation with the dedicated output supply. The part is 
guaranteed to operate over the full industrial temperature range –40°C to 
+85°C. The SY89610L is part of Micrel’s Precision Edge® product line.
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Features

Dual-channel, programmable delay line
Serial programming interface (SDATA, SCLK, SLOAD)
Guaranteed AC performance over temperature and voltage:

—     > 3.2Gbps/1.6GHz fMAX
Programming Accuracy
Low-jitter design: 2psRMS typical random jitter
Programmable delay range: 5ns delay range
Cascade capability for increased delay
Low voltage operation: 2.5V ± 5%
Temperature range: 0°C to +75°C
Available in 24-pin (4mm x 4mm) MLF® (QFN)

Applications

Clock de-skewing
Timing adjustments
Aperture centering
System calibration

•
•
•

•
•
•
•
•
•
•

•
•
•
•

SY89297U — 2.5V, 3.2Gbps Precision CML 
Dual-Channel Programmable Delay

The SY89297U is a DC-3.2Gbps programmable, two-channel delay line. 
Each channel has a delay range from 2ns to 7ns (5ns delta delay) in pro-
grammable increments as small as 5ps. The delay step is extremely linear 
and monotonic over the entire programming range, with 20ps INL over tem-
perature and voltage. 
The delay varies in discrete steps based on a serial control word provided 
by the 3-pin serial control (SDATA, SCLK, and SLOAD). The control word for 
each channel is 10-bits. Both channels are programmed through a common 
serial interface. For increased delay, multiple SY89297U delay lines can be 
cascaded together.
The SY89297U provides two independent 3.2Gbps delay lines in an ultra-
small 24-pin (4mm x 4mm) MLF® package. For other delay line solutions, 
consider the SY89295U and SY89296U single-channel delay lines.  Evalua-
tion boards are available for all these parts. 
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KSZ8841-16MBL, KSZ8842-16MBL, 
KSZ8842PMBL, KSZ8893MBL — FBGA 
Package Version

The The KSZ8841-16MBL, KSZ8842-16MBL, KSZ8842PMBL, KSZ8893MBL 
are 100 ball FBGA versions of existing QFP package products.
The benefits of these FBGA devices are smaller footprint thereby requiring 
less board real estate, better thermal management and  increased PCB trace 
security.

100-Ball LFBGA 9x9 Package Drawing

100-Ball LFBGA 10x10 Package Drawing
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HBW Products - Quarter Releases
Part Number Description Evaluation Board Production Package(s) Comments
Communication
SY88212L 3.3V, 2.5Gbps Laser Diode Driver with Integrated Bias and APC Yes Yes 24-Pin (4mm x 4mm) MLF® Datasheet online

Precision Edge®

SY54011R Low Voltage 1.2V/1.8V CML 1:2 Fanout Buffer, 3.2Gbps, 3.2GHz Yes Yes 16-Pin (3mm x 3mm) MLF® Datasheet online

SY54016R Low Voltage 1.2V/1.8V CML Differential Line Driver/Receiver with Fail Safe Input 
   3.2Gbps, 2.5GHz Yes Yes 8-Pin (2mm x 2mm) MLF® Datasheet online

SY54016AR Low Voltage 1.2V/1.8V CML Differential Line Driver/Receiver 3.2Gbps, 3.2GHz Yes Yes 8-Pin (2mm x 2mm) MLF® Datasheet online
SY54017R Low Voltage 1.2V/1.8V CML 2:1 MUX with Fail Safe Input 3.2Gbps, 2.5GHz Yes Yes 16-Pin (3mm x 3mm) MLF® Datasheet online
SY54017AR Low Voltage 1.2V/1.8V CML 2:1 MUX 3.2Gbps, 3.2GHz Yes Yes 16-Pin (3mm x 3mm) MLF® Datasheet online
SY54023R Low Voltage 1.2V/1.8V CML 2x2 Crosspoint Switch with Fail Safe Input 3.2Gbps, 2.5GHz Yes Yes 16-Pin (3mm x 3mm) MLF® Datasheet online

Analog Products - Quarter Releases
Part Number Description Evaluation Board Production Package(s) Comments
Switch-Mode Regulators

MIC22400 4A Integrated Switch Synchronous Buck Regulator with Frequency Programmable 
up to 4MHz Yes Yes 20-Pin (3mm x 4mm) MLF® 

   20-Pin EPAD TSSOP Datasheet online

LDOs
MIC5322 Dual, High Performance 150mA µCap ULDO™ Yes Yes 6-Pin (1.6mm x 1.6mm) Thin MLF® Datasheet online
MIC5325 Low VIN/VOUT 400mA ULDO™ with Ultra-Low IQ Yes Yes 6-Pin (2mm x 2mm) Thin MLF® Datasheet online
MIC5333 Micro-Power High Performance Dual 300mA ULDO™ with Dual POR Yes Yes 10-Pin (2.5mm x 2.5mm) Thin MLF® Datasheet online
MIC5365 High Performance Single 150mA LDO Yes Yes 4-Pin (1mm x 1mm) Thin MLF® Datasheet online
MIC47100 1A High Speed Low VIN LDO Yes Yes 8-Pin (2mm x 2mm) MLF® Datasheet online
High Side Power Switches
MIC94064/5 High Side Power Switches Yes Yes 4-Pin (1.2mm x 1.6mm) Thin MLF® Datasheet online
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