Comprehensive A/V, power management, timing, and protection
solutions for home entertainment applications from ON Semiconductor,




Energy Efficient Innovations

Audio Amplifier Hybrids

Features
* Pre-driver and power transistors integrated in one package

* Broad portfolio, from 1 to 4 channels; pin configuration is compatible within
each series (STK404 series, STK433 series)

¢ Allowable load shorted time is 0.3 second
* Allows the use of predesigned applications for standby and mute circuit
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Device Type | Channels V), 6 Q2 (W), 10%, 1 kHz Package
STK404-070N-E  Class AB 1 +39 60x1 SIP-10
5 STK404-120N-E Class AB 1 +59 120x1 SIP-12
56 STK404-140N-E  Class AB 1 +73 180x 1 SIP-13
O oo O STK433-040N-E  Class AB 2 +36 40x2 SIP-15
7 STK433-040 STK433-060N-E  Class AB 2 +40 502 SIP-15
T SKIBIONE Cesst 2 e8 x2 Spas
STK433-330N-E  Class AB 3 +63 150 x 3 SIP-19
STK433-840N-E  Class AB 4 +36 40x4 SIP-23
STK433-890N-E  Class AB 4 + 47 80x4 SIP-23
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Amplification and Buffering for Audio Signals
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Key Features
* Low noise
e Fast response times
* Single, dual and quad devices

Low Noise Operational Amplifiers

Noise Typ

Device Channels (nV/vHz) Package
LM833 2 4.5 15 7 SOIC-8, PDIP-8
MC33077 2 4.4 37 11 SOIC-8, PDIP-8
MC33078 2 4.5 16 7 SOIC-8, PDIP-8
MC33079 4 45 16 7 SOIC-14, PDIP-14
MC33178 2 7.5 5 Micro8, SOIC-8, PDIP-8
MC33179 4 7.5 5 2 TSSOP-14, SOIC-14, PDIP-14
MC33272A 2 18.0 24 10 SOIC-8, PDIP-8
MC33274A 4 18.0 24 10 SOIC-14, PDIP-14
NE5532 2 5.0 10 9 SOIC-8, PDIP-8
NE5534 1 4.0 10 13 SOIC-8, PDIP-8

ON Semiconductor Page 3



Energy Efficient Innovations

Audio Filters - RC & LC EMI Filters with ESD Protection

Key Features
* ESD protection exceeds 8 kV contact (IEC 61000-4-2)
* Matched inductors and capacitors
* Lowest insertion loss, critical for analog signals
* Excellent filtering performance across all wireless bands

* Integrates large scale capacitive elements with resistors
or inductors to create excellent noise attenuation
starting at 22 MHz

0
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Discrete
20 Implementation
g -30
= /
S 40
50 Integrated Filter
60 Response
-70
1.E+05 1.E+06 1.E+07 1.E+08 1.E+09 1.E+10
Frequency (Hz)
Audio Filters
f3 dB Attenuation IEC 61000
Device Description Lines (MHz) (-dB @ 1 GHz) (kV) Package
NUF2114 2 Line Audio EMI Filter with ESD Protection RC 2 50 -35 30 DFN-8
NUF2116 2 Line Audio EMI Filter with ESD Protection RC 2 55 -43 30 DFN-8
NUF2441  Integrated Passive Filter with ESD Protection LC 2 25 -35 8 FlipChip-6
NUF2450 2 Line EMI Filter with ESD Protection LC 2 20 -40 20 uDFN-8
NUF4220 4 Line Audio EMI Filter with ESD Protection LC 4 16 -38 18 DFN-8
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Low Resistance Switching for Audio Signals

NLAS5223B fe—1 .8mm-‘
Op Amp i T
. ———r1.4mm
Audio l
Out .
TOP VIEW &
I-D—D—D—D—D—D- 0.55mm
SIDE VIEW
Audio Switches
Device Description | Channels Package
NLAS5157 Single SPDT 1 0.5 ubDFN-6 ((
NLAS5223B Dual SPDT 2 0.5 uQFN-10
NLAS3799B Dual DPDT 4 0.5 uQFN-16

Key Performance Characteristics
e Excellent Audio Fidelity - Very Low THD, 0.011% Typical
* Wide 1.65 - 4.5V Power Supply Range
e Extended Temperature Capable
* Low RDS(on), Tight Channel Matching
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Audio Transistors for Superior Linearity and Gain Matching

MJx1302A (PNP) and MJx3281A (NPN) Gain Linearity

1000 = — -
PNP — | Device Number Pp Ie hre

£ NPN — [} @25°C Vceo | Max | Min/ @Ic | fr
8 —100°C]| NPN PNP (W) | (V) | (A) | Max | (A) | (MHz) Package
qu; i NJW0281 NJWO302 50 150 8 20min 4 = 30 = TO-3P
8100 ; —— ~ MJW3281A MJW1302A 200 260 15 75/150 5 @ 30  T0-247
O ‘_ 5 ‘: » *r—ﬁ‘ R
Q :L\_| 25°C | L3 Zéél ~ MJL3281A MIJL1302A 200 260 15 75/150 5 30  T0-264
ui \ N NJW3281  NIW1302 200 260 15 75/150 5 30  TO-3P
- \ A\
e

10

0.1 1.0 10

Ic, Collector Current (A)

Closely matched complementary pairs Excellent gain linearity for accurate
assure symmetrical performance while reproduction of input signal

minimizing manual gain sorting

260 V Capability for
Greater Dynamic Range

Power Bipolar Audio Output Transistors

RMS Power Pp @ 25°C VcEo lc Max ‘ ‘ fr Typ
Output NPN PNP (W) (V) (R) Min/Max @Ic (A) (MHz) Package
MJE15030 MJE15031 50 150 8 20 min 4 30 T0-220
Up to 50 W MJE15032 MJE15033 50 250 8 50 min 1 30 T0-220
MJE15034 MJE15035 50 350 4 50 min 1 30 T0-220
NJW44H11 - 120 80 10 100/400 2 85 T0-3P
50 10 180 W MJ15003 MJ15004 150 140 20 25/150 5 3 T0-3
NJW0281 NJW0302 150 260 15 75/150 3 30 T0-3P
MJ15015 MJ15016 180 120 15 20/70 4 3 T0-3
MJL21196 MJL21195 200 200 16 25/75 8 4 T0-264
MJW21194 MJW21193 200 250 16 20/60 8 4 T0-247
MJW21196 MJW21195 200 250 16 25/60 8 4 T0-247
180t0200W | MJL21194 MJL21193 200 250 16 25/75 8 4 T0-264
MJW3281A MJW1302A 200 260 15 75/150 5 30 T0-247
MJL3281A MJL1302A 200 260 15 75/150 5 30 T0-264
NJW3281 NJW1302 200 260 15 75/150 5 30 T0-3P
> 200 W MJ15024 MJ15025 250 250 16 15/60 8 4 T0-3
MJ21194 MJ21193 250 250 16 25/75 8 4 T0-3
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Finally: A Solution that Works!
For Eliminating Thermal Lag and Improving Fidelity

ThermalTrak™ family of output transistors provides a simplified, single device solution.

to 55 volts

!LIDI\?AMB > R9 b
ThermalTrak™ 3 1.00kQ u4
> MPSAQS cs NJL3281D NJL3281D  NJL3281D
R4 é 1.00kQ c3 Tnatas >—| [ to 45 volts
: I
_‘_| For 150pF _ _
4 e 3 109 Q9 (I 4 ais | Y a6 | W
MPSA56 1000 MJE15032 |V IV [
Eliminates ) )
4 components, ce éﬁxozgu > S o os
including bt %o.m %o.m 0.10
trimpot S ot
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- gﬁ‘?@ 35 l,s*%a
| A A A
] "—|| MPSAssI\QB ] A 3
R5 10pF ]
.0k .wﬁe R19  MJE15033 L L [ ?gomf
AN\ Q10
D5 100Q c7 l\ Qi1 ![ Q12 ![ Q13 ![ _0
- ’1:30 F-POL i< I L L -
' S R10 R12S N4148 150pF o o to (-45) volts
- - 0 1.00kQ
Bias diodes = T ‘°°ﬁ NJL1302P NJL1302D  NJL1302D
Incorporated Into ‘ 0055 volls g ...eliminates the need for complex
i AN— . .
output devices... R1a 10,002 bias control circuitry.
AN

100k

Vastly improves bias stability and helps eliminate thermal shock

Audio Amplifier Performance
Standard Industry Design vs. ThermalTrak™ Solution

100
% i T
] Color Data Comment

AnIr,THD+N Ratio | 10 KHz no load Tr. bias
Anir.THD+N Ratio | 10 KHz no load diode bias

- 2
S ;
S i r ey
= y | J] -~ g
2w S Before I e
QO oos — i 1 /" >
0.02 < I = B 1y V4
1
00025 T
0.002 Afté
0.0008 :
10m 20m 50m 100m 200m 500m 1 2 5 10 20 40
Voltage
Device Numb h
evice UM pp@25°C Vgeo | I Max FE fr
NPN PNP W) () ()  Min/Max @Ig(A) | (MHz) Package
NJLO281D NJLO302D 180 260 15  75/150 3 30 102645
ML328D NILI302D 200 260 15 75150 1 30 102645

MIL428ID NIL4302D 250 350 15 75150 5 30 T0-2645
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Amplification for Video Signals

Input Video
VCC Signal Detection
fio]
NCS2584
Fm======"7 Shutdown [T—————~ 1
: naaleL LS s Detecton f————— A :
i |
|
I‘ A
Cvbs IN |:1:|—0—=—> Transparent Clamp \ > }7*[9] Cvbs OUT
! 8 MHz, 6 Order | !
. =0
I | I
HD IN1 |2 | Transparent Clamp N\ i: 6 dB i |:8 HD OUT1
34 MHz, 6th Order | I
é——1 |
—
|
HD IN2 [3 ——| Transparent Clamp 1> }—:4[7 HD OUT2
|
34 MHz, 6t Order | |
— |
I
HD IN3 [4 ——=| Transparent Clamp \\ }—4—»[6 HD OUT3

34 MHz, 6t Order

Output Load

Detection
(5]
GNP Detect if TV
Is Plugged
Video Amplifiers
Device Channels G?JVH?)IP Vc((:vl\)llax Package
NCS2566 6 8/34 5 TSSOP-20
NCS2564 4 8/34 5 TSSOP-14
NCS2584 4 8/34 3.3 TSSOP-14
NCS2563 3 30 5 SoIC-8
NCS2553 3 5 SoIC-8
NCS2561 1 8 33 SC-70
NE592x8 1 40 8 S0IC-8, PDIP-8
NE592x14 1 90 8 S0IC-14, PDIP-14
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NLAS7222A Dual SPDT

USB Switching Devices

NLAS7213 Dual SPST

A FS USB
(=]
use - - 5 XCVR or
Transceiver = AUDIO
ESD/EMI =
—O Selection ./ Connector S AMP
Control Filter @
[72]
L L | —
—O Selection HS
UART Control USB
XCVR
RoN C Typ
Device Configuration | (Max) Q F Package . ar
- \guration | (Max) € | _(pF) £ Key Performance Characteristics
NLAS7222A/B/C DPDT 9 6.5 WQFN-10, uQFN-10 « Passes USB 2.0 High Speed Signals
NLAS7242 DPDT 9 6.5 uQFN-10 * 6.5 Q Typical RpSon @ 3.0V
NLAS4717EP DPDT 4.5 38 Flip-Chip 10 e 500 MHz Bandwidth
NLAS7213 DPST 10 3 uQFN-8 e Low Crosstalk: -45 dB @ 250 MHz
NCN1188 DP3T 75 45 UQFN-12 » Smallest Package in the Industry
NCN9252 DP3T 6 20 UQFN-12
NLAS8252 DP3T 10 30 UQFN-12
DN USB
UART
DP MHL
s
8 |D- NCN118g |HDN USB
c
8 |b+ HDP lﬁfg
m
(2]
D r—
— AUDN USB
UART
AUDP | Audio
IN1, IN2 _ From Baseband
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Power Distribution Load Switches

vVCC V+ r—-——————————— |
T '|' | LS NCP336 or NCP337 |
DC-DC Converter | A2 A1 |
SMPS . o IN ouT o Platform IC’n
or LDO
[ [ B2 N ouTLE! | [
I | J1uF 11
ENx I -~ ENy C2 EN 100n== I
| GND |
Features | C1 |
* Optimize power consumption by reducing !_ = J|
current leakages P————— ]
*RDS(ON) as low as 21 mQ @ 4.5 V | LS - Platform IC'n+1
L — d

* Simplified layout reduces PCB footprint

* WLCSP and DFN packages, as small as
0.76 mm x 0.76 mm

NCP336, NCP337 Application Diagram

Load Switches
lout Max RDS(ON) Vcc Min Vcc Max

Device Discharge Path () (mQ) V) (V) Package
NCP333 Yes 1.5 55@3.3V 1.2 5.5 WLCSP-4
NCP433 Yes 1.5 50@1.8V 1.0 3.6 WLCSP-4
NCP334 No 2 471@3.3V 1.2 515 WLCSP-4
NCP335 Yes 2 47@3.3V 1.2 5.5 WLCSP-4
NCP434 No 2 29@3.3V 1.2 3.6 WLCSP-4
NCP435 Yes 2 29@3.3V 1.2 3.6 WLCSP-4
NCP437 Yes 2 24@1.8V 1.0 3.6 WLCSP-4
NCP336 No 3 21@45V 1.2 5.5 WLCSP-6
NCP337 Yes 3 21@45V 1.2 5.3 WLCSP-6
NCP338 Yes 3 16@3.6V 1.0 3.6 WLCSP-6
NCP330 No 8 26@3.0V 1.8 5.5 UDFN-4
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Power Protection
Over-Current Protection for USB Host

uUsB
DA'IiA o r_t.
USB POWER Bi usB .
SUPPLY Riaut § 0.1 'NNcpsggJT 120 MF% J_—\é?:%s Port NCP380, NCP382, NCP383 - Single & Dual
FLAG 20k = | = = Channel Current Protection Switches
ENC>— |en GNE')L'M* ER"m * Protect equipment with USB port from being
L 1 damaged by short circuit or over-load event
_ b Confroler Dovmstream For « Very fast short circuit detection time as low
Equipment with USB Port(s) as 1 us
USB — e Accurate current limit threshold
u
L gonoler (O « Fixed or adjustable current limit (100 mA - 2.8 A)
D- " . i ;
USB INPUT D s Suppor.t§ high current tablet PC charging
V= % Rfault % 01 uF INNCP‘?:; 120 MF% J__\éﬁ,%s Port * UL certified
100 kQ < = = =
FLAG1 <} FLAG1
EN1 > EN1 E
FLAG2 <& FLAG2 D+
— usB
N2> EN2 OouT2 1 \?BUS Port
oo |0 I L GND
=
Over-Current and Over-Voltage Protection for USB Host
NCP373
VBUS
N7 w L T Liw A el — T 1w
) POWER T|T —JoR ‘Res T
NCP373, NCP374 - +28 V OVP Load Switch SUPPLY = | = REV  RES =
* Protects Vbus input from +28 V over-voltage E =
* Adjustable current limit sourcing to Vbus, L.N ool =
400 mAor1.3A o | T I
L Compliant to IEC61000-4-2 (Level 4) BT | ] smarus vee SYS [ SYSTEM
« LLGA-12 package = T
li USB HOST CONTROLLER 120 uF:,:
? VvCcC VvCC = ?
USB TRANSCEIVER USB TRANSCEIVER
VBgS_ ‘E/)BUS(Sense) CRTL[x:0] CRTL_IN[x:0] CRTL_OUT[x:0] CRTL[x:0] VBU o ‘[’)BUS
o o DATA[x:0] DATA_IN[x:0] DATA_OUT[x:0] DATA[x:0] oo o
GNDf—— GND GND ND
USB PORT J__ J__ J__ USB PORT

Upstream USB Port Downstream USB Port
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USB 2.0 for Consumer
One High Speed Pair, Vcc, Low Capacitance ESD Protection

Key Requirement
*Cap < 1.5 pF

/01 1/021/03 1/0 4

Features
¢0.5-0.8 pF =
* 4 low speed + 1 VBUS integrated - can pro- *
tect up to 2 USB ports

¢ Industry leading low clamping voltage

VBUS
Capacitance NUP4114
Device i (pF) Package
NUP4114UPX 4 0.8 SOT-563  1.6x16
NUP4114UCL 4 0.5 SC-88 20x21
NUP4114H 4 0.8 TSOP-6 3.0x275
ESD7L5.0 2 0.5 SOT-723 12x12
ESDIL5.0 1 0.5 S0D-923  1.0x06
One High Speed Pair, Vcc, Common Mode Filter + ESD Protection
Key Requirement |
e Cap < 1.5 pF F?
e Common Mode Filtering W o
/x’ Micro USB
Features /TN o Connector
«0.5-0.8 pF 414
* Integrated EMI suppression with ESD protection = EMI2121

e Industry leading low clamping voltage

Capacitance | CM Attenuation | DM Bandwidth

Device @25V (pF) | @800 MHz (-dB) | F3dB (GHz) | Package — Top layer
EMI2121 1 0.9 -25 25 WQFN 2.2x2.0x0.75 — Other layer
0
“‘h --\
-5 ~\\ \70"
N
-15
® a\l11IF4
-20
Suppresses Common Mode Noise \ {
25 Deeper than Competing Passive Solution \
-30 1 __Common ___ Differential I }
Mode Mode ’
35 [ T IIII] I
1.E+06 1.E+07 1.E+08 1.E+09
USB 2.0 @ 480 Mbh/s Frequency
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USB 3.0 for Consumer

Two SuperSpeed Pairs, One High Speed Pair, Vcc, Low Capacitance ESD Protection

Key Requirement

*Cap < 0.5 pF

Features Usgosriggﬁ A Usgoi?‘:gtz? *
*0.30 pF StdA_SSTX+ StdA_SSTX+
* Flow through routing O Vbus OVbus
e Industry leading low clamping voltage StdA_SSTX- StdA_SSTX-

. ESD8006
versus competitors ESD8004

¢[e)e o

D-
o 1o 1o /0 110 1/0 GND_DRAIN
1. 2 3 (N-2) (N-1) N
D+
_ I,'iﬁ;f’.’:;e, StdA_SSRX+ StdA_SSRX+
= @oano @cno
) ¢ StdA_SSRX- StdA_SSRX-
= ESD8004 — 0.32 pF, 2 Layer Routing ESD8006 — 0.29 pF, 1 Layer Routing
(ESD8004; ESD7L5.0 for D+, D- Lines)

Capacitance
Device (pF) Package
ESD8006* 6 0.29 UDFN-8 3.3x1.0
ESD8004 4 0.32 UDFN-10 25x1.0
ESD7L 2 0.5 S0T-723 1.2x1.2

* Pending 1Q14.

Without ESD With ESD

USB 3.0 @5 Gh/s
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HDMI, Display Port for Consumer
Four High Speed Pairs, Up to Six Additional Lines, Low Capacitance ESD + Common Mode Filters

. HDMI Type-A
Key Requirement Connector

« Cap < 0.5 pF EMI4192

. TMDS Data 2+
* Common Mode Filtering
TMDS Data 2-

Features
* 0.4 pF ESD protection
* CM Rejection — 11 dB at 500 MHz
* DM Insertion Loss — 0.5 dB at 500 MHz
* Flow through routing in high speed lines
¢ Industry leading low clamping voltage

TMDS Data 1+
TMDS Data 1-

EMI4192
TMDS Data 2+

TMDS Data 2-

L— VU TMDS Data 1+
o oMY
TMDS Data 1- =
QU and CEC
o—e YN
NN SCL
SDA ~|HEC_DAT*
= Hot Plug — scL |
Detect NUP4114 SDA
— Top layer oo o8
— Other layer +5V =
Fower__ 5V |
HPD and
HEC_DAT*
EMI4192 *HDMI1.4

Capacitance | CM Attenuation | DM Bandwidth

@2.5V (pF) | @900 MHz (-dB) | F3dB (GHz) | Package
EMIA92 2 0.8 16 4 WORNA0  25x2.0x050

] S —
\ AL
5 N N
\\ /
10 N 7
N
-15
o N
5 20
25 \
-301{ — Common Mode
— Differential Mode \l
-35
-40
1 10 100 1000 10000 )
FREQUENCY (MHz) HDMI 1.4 Requirement - 3.4 Gb/s
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HDMI, Display Port for Consumer
Four High Speed Pairs, Up to Six Additional Interface Lines, Low Capacitance ESD

Key Requirement /o 1o 1o /0 110 10
1 2 3 (N-2)(N-1) N
*Cap < 0.5 pF
* * * * * * Capacitance
Features +- Device [(3) Package

ESD7004 4 0.4 UDFN-10  25x1.0

¢ 0.4 pF ESD protection
* Flow through routing in high speed lines Ehan | W 03 ToRHE | SAis
¢ Industry leading low clamping voltage * -

HDMI Type-A Connector

HDMI Type-A Connector ESD8040
FOT —{ b | — ow |
—{ b2 |~ ]
QS T -
BN I [ I - T P
ESD7004 e SO M b+ |
e R i I T R
— ok | M Cks |
— ok " - U S
1 CEC | { CEC |
{ NIC (or HEC_DAT - HDMI1.4) | { N/C (or HEC_DAT - HDMI1.4) |
{ SCL | { SCL |
{ SDA | { SDA |
T - G\ @ =H
{ 5V | ~ : 5V |
| HPD (and HEC_DAT - HDMI1.4) | {HPD (and HEC_DAT - HDMI1.4) |
. ) . . — Top layer
= MediaGuard fully |ntegrat§d solution — Other layer
¢ Includes ethernet protection (HDMI1.4)
* Backdrive current protection
NUP4114
ESD7004 ESD8040

Without ESD With ESD

HDMI 1.3 & 1.4 =3.4 Gh/s
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Consumer Interface Solutions

‘ Max Data Rate ‘

Interface Data Pairs (Gb/s) Multi-Device Single Device ESD + Filter Device
USB3.0 2 5.0 ESD8004 (Tx, Rx), ESD7L (D+, D-) ESD8006* —
Thunderbolt 4 10 ESD8006* (x2), ESD8004 (x2) ESD80087* —
HDMI 1.2 4 1.65 ESDR0524P+ (x2) MG2040, ESD8040 EMI41927 (x2)
HDMI 1.3/1.4 4 3.4 ESD70047 (x2), ESD7008* MG2040, ESD8040 EMI41927+ (x2)
Display Port V1.1 2,4 2.7 ESD7004+ MG2040, ESD8040 EMI4182+
Display Port V1.2 2,4 5.4 ESD80047, ESD8008* MG2040, ESD8040 EMI41827
DVI Upto 6 1.65 ESD7L5.0, NUP4114 - —
USB2.0 1 480 Mb/s ESD7L5.0, ESD9X5.0 (Vce) NUP4114 EMI2121
eSATA 1.0 2 1.5 ESD7L (x2) ESDR0524P —
eSATA 2.0 2 3.0 ESD7L (x2) ESD7004 —
eSATA 3.0 2 6.0 — ESD8004 —
10/100 Ethernet 2 50 Mb/s — ESD1014 -
Gigabit Ethernet 4 250 Mb/s ESD1014 (x2) - —
V-by-one 4 3.75 ESD80087* — —

* Pending 1Q14.  + Use with NUP4114 to address lower speed analog lines.

Smart Card Interfaces

vDDP Key Features
10uFH . . .
VDD =AM007e  Compliant with established pay-TV standards
100 uF = . .
_,__“”I VDDP * ESD protection on card pins up to +8 kV (Human Body Model)
Microcontroller — \ED
INT NCN8024R
VDD
B PORADJ CRLFARES | SMART GARD
Re CRD_PRES DET  DET
=+ 100 L 220 T2
= CMDVCC "PTeNp "PTEND [T }_—'_—
a 5V/3V CRD_VCC 7 chc GNDI 5 GND
£ CLKDIV1 CIRDL IR 51 1RST Ve [~
Z GBI CRD_CLK S{ICK ol
s} CRD_AUX1 . I\c4 cs}l s
CLKIN CRD_AUX2 ———— = | '=————
CRD_IO [—— -‘
£ RSTIN CRD_GND
Q 1/0uc 1
E AUX1uc ERTIP | 2
a AUX2uc GND
GND
L

NCN8024R Application Diagram

Control Vpp uC Interface Card Clock
Device Interface Sequencer | Detect | Divider Standards Package(s)
NCN8024R 2 Parallel AB 27-55 LDO Yes Yes Yes '50781&?"\/4‘3; S0IC-28W
Smart EYSNELPE 1S07816; EMVA4.3; QFN-16,
card TR 0/2 Parallel A, B,C 2.7-55 LDO Yes Yes Yes NDS; UICC QFN-24
NCN8026A 1S07816; EMV4.3;
(SAM/SIM) 2 Parallel A B,C 1.6-55 LDO Yes Yes Yes UICC: SIM QFN-24
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NCP3011 Key Features

Switching Controllers

VIN

www.onsemi.com

1

« Wide input voltage range % vee s

* Buffered external +1.25 V reference - NCP3011 '&i

* PowerGood + Enable/Disable pins —|EN HSDR T iNTI\/ID484O

» External synchronization <rg o | e vour

 Qutput overvoltage and undervoltage protection e i

- VREF LSDR — =
] %
<> SYNC GND 3 1
L § comp ' °
Switching Controllers
Device (T«sl-lvg) V"EV“;"" Vi'}\%lax Vou(tVI)VIax Comments Package

NCP1587 250-300 4.5 13.2 Down to 0.8 1 A drive capability; short circuit protection SOIC-8
NCP1589D  300/600 4.5 13.2 Down to 0.8 Light load efficiency SOIC-8
NCP5422A 150-600 10.8 13.2 Down to 1.0 Hiccup mode overcurrent protection S0OIC-16
NCP5425 150-750 4.5 13.2 Down to 0.8 Dual output TSSOP-20
C€S51031 200-700 4.5 16 Down to 1.25 No compensation required; PFET SOIC-8
LV5061V 300-2200 4.5 18 Down to 1.26 90 pA light load current consumption SSOP-16
NCP3011 400 4.7 28 Down to 0.8 PG, EN, SYNC features TSSOP-14
NCP3020 300/600 4.7 28 Down to 0.6 Ceramic output capacitors S0OIC-8
NCP3030 1200/2400 4.7 28 Down to 0.6 High switching frequency SOIC-8
LV5068V 300-2200 4.5 40 Down to 1.26 90 pA light load current consumption SSOP-16
TL594 40-300 7 40 External Adj. Buck, boost, forward, flyback SOIC-16, PDIP-16
LV5747QA 385 8 42 Down to 0.7 Current mode buck; fixed frequency; soft start; EN VQFN-16)J
LV5749NV 80-500 8.5 42 Down to 0.67 Current mode buck; double OCP function; variable frequency; soft start; EN SSOP-16
LV5769V 80-500 8.5 42 Down to 0.67 Current mode buck; variable frequency; soft start; EN SSOP-16
LV5762QA 1000 8 42 Down to 0.7 Current mode buck; fixed high frequency; soft start; EN VQFN-16)J
LV5725JA 50-500 45 50 Down to 0.7 Current mode buck; soft st;Yr;(\ié];l(I;DcGugbgrogrammable current limit; SSOP-16
CS5124 400 1.7 75 External Adj. Small PCB footprint; isolated S0IC-8
NCP1034 Up to 500 8 100  Downto 1.25 2 A drive capability; synchronization S0OIC-16
NCP1030 300 10 200 2.5 up to Vin PoE applications; integrated switch Micro8™
NCP1031 300 10 200 2.5 up to Vin PoE applications; integrated switch S0OIC-8, DFN-8

ON Semiconductor
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Linear and Switching Regulators

Linear & Switching Regulators for Current of <1 A

NCP508 50 180 70 13 1.5,1.8,25,28,3.0,3.3 SC-70-5, WDFN-6
NCP600 150 75 62 6 Adj., 1.3,1.5,1.8,2.8,3.0,3.3,3.5,5.0 TSOP-5, DFN-6
NCP698 150 200 25 6 1.3,15,1.8,25,28,3.0,3.3,5.0 SC-70-4
NCP699 150 320 55 6 1.3,1.5,1.8,25,2.8,3.0,3.1,3.3,5.0 TSOP-5
NCP571 150 450 - 12 0.8,0.9,1.0,1.2 TSOP-5, DFN-6
NCP700B 200 118 82 5.5 1.8,2.8,3.0,3.3 WDFN-6, TSOP-5
NCP702 200 140 68 6 1.8,2.8,3.0,3.3 XDFN-6, TSOP-5
Linear CAT6218 300 180 64 5.5 1.8,2.8,3.2 TSOT-23
Regulators  NCP603 300 100 62 6 Adj., 1.3, 1.5, 1.8, 2.8, 3.0,3.3,3.5,5.0 TSOP-5
NCP703 300 180 68 6 1.8,2.8,3.0,3.3 XDFN-6, TSOP-5
NCP605 500 170 62 6 Adj., 1.5,1.8,2.5,238,3.0,3.3,5.0 DFN-6
NCP606 500 170 62 6 Adj., 1.5, 1.8,25,2.38,3.0,3.3,5.0 DFN-6
NCP3335A 500 250 75 18 Adj., 1.5, 1.8, 2.5,2.8, 2.85, 3.0, 3.3, 5.0 Micro8, DFN-10
NCP3334 500 250 75 18 Ad;. SOIC-8
CAT6219 500 300 64 5.5 Adj., 1.8,2.8,3.3 TSOT-23
NCP5500 Adj., 1.5,5.0 DPAK-5, SOIC-8
m“
LM2594 No external compensation required S0IC-8, PDIP-8
LA5735MC 600 300 4.5 32 No external compensation SOIC-8
LA5724MC 600 160 4.5 28 No external compensation SOIC-8
Switching  NCP1521B 600 1500 2.7 5.5 Auto PWM/PFM mode; Sync rectification S0T-23-5
Regulators  ncp1sooB 600 3000 27 5.5 Auto PWM/PEM mode; Sync rectification S0T-23-5
NCP1523B 600 3000 2.7 5.5 PWM mode; Sync rectification Flip-Chip-8

Switching Regulator for Current of >5 A

Comments Package

SWILENING 41034167 5.0 72 7 40 Standby mode <36 pA D2PAK, T0-220
Regulator
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Linear and Switching Regulators (cont.)

Linear & Switching Regulators for Current of 1-5 A

Type Device I("A‘)t g ?go\t;t( r.m)) 12P OS ﬁ'; (@3 B) Vin(\l/V)Iax ‘?\’/‘;t Package
NCP1117 1.0 1.2 64 20 Adj., 1.5, 1.8, 1.9, 2.0, 2.5, 2.85, 3.3, 5.0, 12 DPAK-3, SOT-223
NCP690/1/2 1.0 0.18 62 6.5 Adj., 1.5, 1.8,2.5, 3.3, 5.0 DFN-6
NCP693 1.0 0.17 70 7.0 0.8,1.0,1.2,2.5,3.3 DFN-6
NCP694 1.0 0.1 70 6.5 0.8,1.0,1.2,2.5,3.3 SOT-89-5, HSON-6
NCP5661 1.0 1.0 70 18 Adj., 1.2,1.5,1.8,25,2.8,3.0,3.3 DPAK-5, DFN-6
NCP565 15 0.9 85 18 Adj., 1.2, 1.5,2.8,3.0, 3.3 D2PAK-3/5, S0T-223,

Linear DFN-6

Regulators NCP566 1.5 0.9 85 18 1.2,1.8,2.5 S0T-223
NCP59151 1.5 0.3 60 13.6 1.8,2.5,2.8, 3.0, 3.3, 5.0 D2PAK-5, DFN-8
NCP59152 1.5 0.3 60 13.6 Adj D2PAK-5, DFN-8
NCP5662 2.0 1.0 70 18 Adj., 1.2, 1.5, 1.8,2.5,2.8,3.0, 3.3 D2PAK-5, DFN-8
NCP5663 3.0 1.0 70 18 Adj., 1.5, 1.8 D2PAK-5
NCP59301 3.0 0.3 60 18 1.8,2.5,2.8,3.0,3.3,5.0 D2PAK-5, DFN-8
NCP59302 D2PAK-5, DFN-8

e N e e

LM2595 No external compensation D2PAK, T0-220
NCP1529 1.0 1700 2.7 5.5 Auto PWM/PFM mode; Sync rectification SO0T-23-5, DFN-6
CS5141x 1.5 260/520 4.5 40 Sync capability; Pin-compatible w/LT1375/6 SOIC-8, DFN-8
NCP1547 1.5 340 4.5 40 1 pA lg; Synchronization SOIC-8, DFN-18
NCP1595A 1.5 1200 4 5.5 Internal compensation; Sync rectification DFN-6
LAS744TP 1.5 300 4.5 28 Soft start; No external compensation TP5HFA
LAS757TP 1.5 300 4.5 32 Soft start; No external compensation TP5HFA
MC34063 1.5 Up to 100 3 40 Minimal number of external components S0IC-8, PDIP-8
NCP3063 1.5 Up to 250 3 40 High Fsw for optimized size & efficiency DFN-8, SOIC-8, PDIP-8
NCP3064 1.5 Up to 250 3 40 High Fsw for optimized size & efficiency; Enable DFN-8, SOIC-8, PDIP-8

Switching NCP1597 2.0 1200 4.0 BB Internal compensation DFN-6

Regulators  ycpa334 20 3000 23 5.5 PG; Auto PWM/PFM; Sync rgctification; WDFN-8

Internal compensation

LM2596 3.0 150 4.5 40 No external compensation D2PAK, T0-220
LA5774 3.0 160 4.5 28 Soft start; No external compensation T0-220-5H
LA5779 3.0 160 4.5 28 Enable; No external compensation T0-220-5H
LA5744 3.0 300 4.5 28 Soft start; No external compensation T0-220-5HK
LV5930MC 3.0 370 45 23 High efficiency lfsrlt:an;pliihé;olig to heavy load; soIC-8
NCP3170 3.0 500/1000 4.5 18 Light load efficiency; PG; EN SOIC-8
NCP1593 3.0 1200 2.7 5.5 Internal compensation; PG; EN DFN-10
NCP3163 3.4 Up to 300 2.5 40 High Fsw for optimized size & efficiency DFN-18, SOIC-16
NCP3125 4.0 350 4.5 13.2 High efficiency SOIC-8
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Boost for Satellite LNB

Boost Converters for Satellite LNB
Device Comments Package
) Boost plus LDO for satellite LNB; programmable output; SSOP-20,
LV56351JA/HA 425 8 23 set by resistor short circuit protection HSSOP-14
LV5636VH 1000 8 23 15.9/11.7 Boost plus LDO for_sat_elllte LNB_; fixed output; HSSOP-14
short circuit protection

Phone [
Jack Ethernet HDMI Video Out USB

Ajﬂut . - g w {IWI f;
E E
| |
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Voltage Supervisors

Vee CAT705

RESET —
CONTROLLER | L1 RESET

A

TIMER

WATCHDOG
TIMER

Key Features MR
* Lowest quiescent current for extended Voo
battery life
e Large number of voltage thresholds = Ve
WATCHDOG

* Wide operating voltage, up to 10V WDI 1| TRANSITION
DETECTION

PFI - +
{1- PFO
.

Voltage Supervisors

Threshold Levels

Device Channels V) Package
CAT885 5 1.5 5.5 3 v 1.68, 2.33, 2.87, 2.95, 4.63, + 3x Adj (0.60 V min) MSOP-8, SOIC-8
CAT8710 4 1.5 55 3 v 1.67,2.32, 2.78, 3.08 + 2x Adj (0.62 V min) S0T-23-6
CAT705/6 2 1.2 5.5 6 v 4.40/1.25, 4.65/1.25 S0IC-8
CAT813 2 1.2 55 6 v 4.65/1.25 S0IC-8
MC33161, MC34161 2 2 40 450 v v 1.27 Micro8™, SOIC-8, PDIP-8
CAT808 1 1.2 6.0 3.5 v 2.17,32,35 TS0T-23-5
CAT811 1 1 5.3 6 (4 2.32,2.63,2.93, 3.08, 4.0, 4.38, 4.63 S0T-143-4
CAT812 1 1 5.5 6 (4 2.32,2.63,2.93, 3.08, 4.0, 4.38, 4.64 S0T-143-4
CAT823/4/5 1 1 515 4 v v 2.19,2.32, 2.63, 2.93, 3.08, 4.0, 4.38, 4.63 TS0T-23-5, SC-70-5
CAT853/63/69 1 1 5.5 6 v 2.40,2.93, 3.08, 4.38 S0T-23-3
CAT1232LP 1 1 5.5 35 v v 4.37, 4.62 PDIP-8, MSOP-8, SOIC-8, SOIC-16
CAT1832 1 1 5.5 35 v v 2.55,2.88 PDIP-8, MSOP-8, SOIC-8
MAX708 1 1 59 12 v v 2.63,2.93, 3.08, 4.38 Micro8, SOIC-8
MAX803 3 1 1 5.5 0.5 v 1.2,1.6,2.32,2.63,2.93, 3.08, 4.0, 4.38, 4.63 SC-70-3, SOT-23-3
MAX809 4 1 1 5.5 0.5 v 1.2,1.6,2.32, 2.63, 2.93, 3.08, 4.0, 4.38, 4.55, 4.63, 4.9 SC-70-3, SO0T-23-3
MAX810® 1 1 55 0.5 (4 1.2,2.63,2.93, 3.08, 4.38, 4.63 SC-70-3, SO0T-23-3
MC33064, MC34064 1 1 6.5 9 v 4.59 Micro8, SOIC-8, TSOP-5, T0-92
MC33164, MC34164 1 1 10 9 v 2.65,4.27 Micro8, SOIC-8, TSOP-5, T0-92
0.9,1.0,1.2,1.6, 1.8, 1.85, 2.0, 2.2, 2.5, 2.6, 2.7, 2.8, 3.0,
MBS ! U 2 Lo 4 4 3.1,3.2,33,34,36,3.9,4.0,42,4.4,45,46,4.7 LY
NCP302 1 0.8 10 0.2 (4 v 0.9,15,1.8,20,2.7,3.0,3.3,3.8,4.0,4.3,45,47 TSOP-5
0.9,1.0,1.1,1.3,1.4,15,1.6,1.7,1.8, 2.0, 2.2, 2.3, 2.4,
NCP303 1 0.8 10 0.2 v 2.5,2.6,2.7,2.8,2.9,3.0,3.1,3.2,3.3,34,3.6, 3.8, 4.0, TSOP-5
4.2,45,4.6,4.7,4.9
0.9,15,1.8,2.0,2.2,2.3,25,27,2.9,3.0,3.3,3.7,3.8,
NCP304 1 0.8 10 0.8 (4 v 40,42 4.3 45 46,47 4.9 SC-70-4
0.9,1.1,15,1.6,1.7,1.8,2.0,2.2,2.3,2.4,2.5, 2.6, 2.7,
NCP305 1 0.8 10 0.8 v 2.8,2.9,30,3.1,3.2,3.3,34,35,3.6,3.7,4.0,4.4, 4.5, SC-70-4
47,49

1. Reset Active High 2. Reset Active Low 3. See CAT803, MAX803, NCP803 4. See CAT809, MAX809 5. See CAT810, MAX810
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Rectifiers for Primary-Side, Secondary-Side, and
Point-of-Load Rectification

Input/Primary Rectification

Family Vbr (V) lo (A) Packages Example Device
Ultrafast 400 1-15 Axial, TO-220, FullPack MUR840
Ultrafast 520 5 Axial, T0-220 MUR550
Planar Ultrafast 600 8,15 T0-220, FullPack NHPV08S600, NHPV15S600
Ultrafast 800 1-4 Axial MUR480E

Output/Secondary Rectification

Schottky 30-45 1-60 T0-220, 12PAK, FullPack MBR1045, MBR1545CT, MBR2545CT
Schottky 60-100 10-60 T0-220, 12PAK, FullPack MBRF10L60CT, MBR40L60CT, MBR30H100CT
Schottky 150 10-30 T0-220, FullPack MBRF10H150CT, MBRF20H150CT, MBRF30H150CT
Schottky 100 5 SO-8 Flat Lead MBR5H100MFS

Trench Schottky 80 20-30 T0-220, FullPack NTSV2080CT, NTSJ2080CT, NTSV20U80CT
Trench Schottky 100 20-30 T0-220, 12PAK, D2PAK, FullPack NTSV20100CT, NTSB20U100CT, NTSJ30U100CT
Trench Schottky 120 20-40 T0-220, I2PAK, D2PAK, FullPack NTSV20120CT, NTSJ30120CT, NTSB40120CT

Point-of-Load Rectification

Schottky 10-30 1-10 SMA, SMB, SMC, DPAK, POWERMITE® MBRS410L, MBRA320
Trench Schottky/ 30-45 1-30 SMA, SMA FL, SMB, SMC, DPAK, MBRD1035CTL, MBRAF440, MBR140E, MBR2045,
Schottky POWERMITE, SOD-123FL, SO-8FL NTS1545*

* Pending 1Q14.

Voltage References

Voltage References
Device Type Tolerance ‘:‘0 ﬁ::;n:\f) c:::;t:?ni) Package
CATI02  Adjustable 1% 22-18  0.1-20 TSOT-23-5 Key Features
NCP431  Adjustable 1% 2.5-36 40 uA SOIC-8, T0-92, SOT-23 » Tight voltage tolerances from
TL431 Adjustable 2.2% 25-36  1-100  SOIC-8, PDIP-8, Micro8, T0-92 0.4% to 3%
TL431A  Adjustable 1% 25-36  1-100  SOIC-8, PDIP-8, Micro8, T0-92 * Output voltage range up to 36 V
L4318 Adjustable 0.4% 25-36  1-100  SOIC-8, PDIP-8, Micro8, T0-92 * Low dynamic impedance, low
LM285 Fixed 1%, 1.5% 1235  0.01-20 SOIC-8, T0-92 noise and stable operation over
time and temperature
LM385 Fixed 1%, 1,5%,2%,3% 1235  0.01-20 SOIC-8, T0-92
LM3858 Fixed 1%, 1.5% 1235  0.01-20 SOIC-8, T0-92
NCP51460  Fixed 1% 3.3 0-20 S0T-23-5
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Digitally Programmable Potentiometers for Trimming and Calibration

RHo RH1 RH2 RH3

Key Features e I 1T i
« No drift over time or temperature Sonto] wremee C%LE%%LS mnk: ! L fwo
* No changes due to mechanical stress or shock | REORTR M | 3 g .
* Systems can be calibrated real-time, in the field I : | i . |
¢ Broad portfolio provides for selection of optimal VZPO__l : §<—'—er2

NONVOLATILE 1
number of pots and taps ﬁ;—h cczgglacoL - GDQTTAE - o
L L] | | | 5T
Ro Rttt Ri2 R
Number of | Number of Resistance Buffered

Device Pots Taps (kQ) Wiper Interface Packages
CAT5120/1/2 1 16 10; 50 No Up/Down SC-70; SOT-23
CAT5110 1 32 10; 50; 100 No Up/Down SC-70; SOT-23
CAT5112 1 32 10; 50; 100 Yes Up/Down MSOP-8; PDIP-8; SOIC-8; TSSOP-8
CAT5114 1 32 10; 50; 100 Yes Up/Down MSOP-8; PDIP-8; SOIC-8; TDFN-8; TSSOP-8
CAT5115 1 32 10; 50; 100 No Up/Down MSOP-8; PDIP-8; SOIC-8; TSSOP-8
CAT5118/9 1 32 10; 50; 100 No Up/Down SC-70; SOT-23
CAT5123 1 32 10 No Up/Down SOT-23
CAT5124 1 32 50 No Up/Down SOT-23
CAT5125 1 32 10 No Up/Down SOT-23
CAT5126 1 32 10 oTP Up/Down MSOP-8; TDFN-8
CAT5127 1 32 10 Yes Up/Down MSOP-8
CAT5128 1 32 10; 50 No Up/Down SOT-23-8
CAT5111 1 100 10; 50; 100 Yes Up/Down MSOP-8; PDIP-8; SOIC-8; TSSOP-8
CAT5113 1 100 1; 10; 50; 100 Yes Up/Down MSOP-8; PDIP-8; SOIC-8; TSSOP-8
CAT5116 1 100 32 Yes Up/Down MSOP-8; PDIP-8; SOIC-8; TSSOP-8
CAT5132 1 128 10; 50; 100 Yes 12¢C MSOP-10
CAT5133 1 128 10 Yes Up/Down MSOP-10
CAT5136/7 1 128 50 No 12C SC-70
CAT5138 1 128 10 No 12C SC-70
CAT5140 1 256 50; 100 Yes 12¢C MSOP-8
CAT5171 1 256 50; 100 No 12C SOT-23-8
CAT5172 1 256 50 No SPI SOT-23-8
CAT5221 2 64 2.5; 10; 50; 100 Yes 12C S0IC-20W; TSSOP-20
CAT5411 2 64 2.5; 10; 50; 100 Yes SPI SOIC-24W; TSSOP-24
CAT5419 2 64 2.5; 10; 50; 100 Yes 12C S0IC-24W; TSSOP-24
CAT5261 2 256 50; 100 Yes SPI S0IC-24W; TSSOP-24
CAT5269 2 256 50; 100 Yes 12C S0IC-24W; TSSOP-24
CAT5271 2 256 50; 100 No 12¢C MSOP-10
CAT5273 2 256 50 No 12C MSOP-10
CAT5241 4 64 2.5; 10; 50; 100 Yes 12C S0IC-20W; TSSOP-20
CAT5401 4 64 2.5; 10; 50; 100 Yes SPI S0IC-24W; TSSOP-24
CAT5409 4 64 2.5; 10; 50; 100 Yes 12¢C SOIC-24W; TSSOP-24
CAT5251 4 256 50; 100 Yes SPI S0IC-24W; TSSOP-24
CAT5259 4 256 50; 100 Yes 12C S0IC-24W; TSSOP-24
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Cascadable 1/0 Expanders

Backplane
33V systems
Key Features ffg;ton 12 Slot2 Slot3
« 12C and SMBus interfaces < -~ R r 52T
* 1 MHz SCL clock frequency SDA SDA 1/0 0
« 30 mA SDA sink capabili e auxey | HotPlug 19Ty
m sink capability 170 —="="| Controller _
GPIO INT 1/0 |«EWRFLT
v MOSFETs
ext
PCA96xXxE j
5V \\ PCA95xxE
pe 1/0 Expander Hot-Plug
%éa 10kQ RS LEDs 1/0 AUXEN o controller
> 1/0 1/0 |<PWRFLT
SDA [« »|spa Ve
scL b[scL  LEDO = 170 1/0 :zzxg
RESET » | RESET LED! 1/0 1/0
CAT9532
12C/SMBus 1/0
LED11 I
Master A2 LED12 —— Push-Button |/0 |/0 |/0
A1 — Indicator Lamp ADT7475
A0 —— Contact Sensor Thermal Sensor
v LED15 — GPIO Keypad and
= Control Fan Controller
Temperature
Control

Vce Min Vcc Max  Interrupt 1/0 LED Blink/

1/0 Cascadable ) W) Output  Pullups PWM Package
PCA9535E 16 64 Programmable Slave Addresses 1.65 5.5 v QFN-24, SOIC-24, TSSOP-24
PCA9655E 16 64 Programmable Slave Addresses 1.65 5.5 v QFN-24, SOIC-24, TSSOP-24
CAT9532 16 8 Slave ID Addresses 2.3 5.5 4 SOIC-24W, TQFN-24, TSSOP-24
CAT9552 16 8 Slave ID Addresses 2.3 5.9 v SOIC-24W, TQFN-24, TSSOP-24
CAT9555 16 8 Slave ID Addresses 2.3 5.5 v v S0IC-24W, TQFN-24,TSSOP-24
CAT9557 8 8 Slave ID Addresses 2.3 5.5 v SOIC-16, TQFN-16, TSSOP-16
CAT9534 8 8 Slave ID Addresses 2.3 5.5 v SOIC-16, TQFN-16, TSSOP-16
CAT9554 8 8 Slave ID Addresses 2.3 515 v v S0IC-16, TQFN-16, TSSOP-16
CAT9554A 8 8 Slave ID Addresses 2.3 5.5 (4 (4 SOIC-16, TQFN-16, TSSOP-16
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EEPROMs for Configuration and Calibration

Features EasyPRO™ is a user-friendly, portable programming
« Broad density range: 1 kb to 2 Mb* tool for ON Semlconductor serial EEPROMs
' 12C, SPI, Microwire
« Wide operating Vce range: 1.8/1.7 V to 5.5 V 3 icrowire)
¢ High endurance: 1 million program/erase cycles
* Wide temperature range: industrial and extended

EEPROMs
Data
Transmission
Standard Device Density Organization Package(s)
CAT24M01 1 Mb 128k x 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8
CAT24C512 512 kb 64k x 8 1.8 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, MSOP-8
CAT24(C256 256 kb 32kx 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, MSOP-8
CAT24C128 128 kb 16kx 8 1.8 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, MSOP-8
CAT24C64 64 kb 8kx 8 1.7 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, MSOP-8, TDFN-8
12c CAT24C32 32 kb 4kx 8 1.7 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8,TSOP-5, TDFN-8
CAT24C16 16 kb 2kx 8 1.7 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8, MSOP-8, TSOT-23-5, WLCSP-4, WLCSP-5
CAT24C08 8 kb 1kx 8 1.7 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8, MSOP-8, TSOT-23-5, WLCSP-4, WLCSP-5
CAT24C04 4 kb 512x8 1.7 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8, MSOP-8, TSOT-23-5, WLCSP-4, WLSCP-5
CAT24C02 2 kb 256 x 8 1.7 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8, MSOP-8, TSOT-23-5
CAT24C01 1 kb 128x 8 1.7 515) TSSOP-8, SOIC-8, TDFN-8, MSOP-8, TSOT-23-5
CAT25M01 1 Mb 128k x 8 1.8 55 TSSOP-8, SOIC-8
CAT25512 512 kb 64k x 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8
CAT25256 256 kb 32kx 8 1.8 55 UDFN-8, TSSOP-8, SOIC-8, PDIP-8
CAT25128 128 kb 16k x 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8
CAT25640 64 kb 8kx8 1.8 55 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8
SPI CAT25320 32 kb 4k x 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8
CAT25160 16 kb 2k x 8 1.8 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8
CAT25080 8 kb 1kx 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8
CAT25040 4 kb 512x8 1.8 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8, MSOP-8
CAT25020 2 kb 256 x 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8, MSOP-8
CAT25010 1 kb 128x 8 1.8 5.5 UDFN-8, TSSOP-8, SOIC-8, PDIP-8, TDFN-8, MSOP-8
CAT93C86 16 kb 2k x 8 1.8 515) UDFN-8, TSSOP-8, SOIC-8, PDIP-8
CAT93C76 8 kb 1kx 8 1.8 55 TSSOP-8, SOIC-8, PDIP-8
MicroWire CAT93C66 4 kb 512x8 1.8 515) TDFN-8, TSSOP-8, SOIC-8, PDIP-8
CAT93C56 2 kb 256 x 8 1.8 55 TDFN-8, TSSOP-8, SOIC-8, PDIP-8
CAT93C46/R 1 kb 128 x 8 1.8 515) TDFN-8, TSSOP-8, SOIC-8, PDIP-8

* Pending 4Q13.
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Clock Generation and Distribution

Numerous Clock Interfaces

ATAPI @ — «—@L
UsB @
Ethernet @) Audio
PCI 8 2 [/ In
Flash Memory
Infrared @ — «—@R

VOIP <
DSL <

Analog Phone Line <

Line Protection

Clock J
Generation
Video Video
Processor Amp
Video Vldeo
Filter

Antenna
Satellite @)
CAV @

Input Voltage

AC_ |

Bridge
In Rectification

Power Factor
| Correction
Reference/
| Optoisolation| 3
i SMPS A'“P"ﬁe" ]

3.3V Clock Generators with Fixed Frequency Outputs

Audio
s

> Backlighting ~—» Display

Programmable PLL Clocks can satisfy all clock
tree requirements in a single device

¢ Replace all clock interfaces with one Multi-PLL
Programmable Clock

* Maintain clock architecture flexibility by being
®. able to program new clock configurations through
Out software

* Key devices
e Clock Multiplier: NB3N3020

* Single PLL I2C: FS7140, FS7145
e Three PLL 12C EEPROM: FS6370, FS6377

Audio »('9

»@ S-Vtideo

Com site
Vldeopo Out

Voltage
LG HERCL I Transformer —> Rechﬁcahon/ AN R ul:aron
(SW|th||ng) Sync Rect switchln

Set Top Box

Clock Buffers

Output Frequency .. Output
Application Package
m (MHZ) Freq OUtPUts Pac'(age
(MHz)
ASM3P2g54c  123333,48, USB, PCI, SDRAM, TR
66.66 Processor S0IC-8,
NB3N551 3.3,5.0 180 4 Fanout Buffer
19.52, 24, 50, DFN-8
ASM3P2855D USB, Ethernet TSSOP-16
54.8 2.5, S0IC-8,
NB3L553 200 Fanout Buffer
25, 27, 33.25, 40, 3.3,5.0 DFN-8
PCSIP2192A  ©1° 70 e Ethernet, PCl S0IC-8
p \A2h (X2 NB3N2304NZ 33 140 Low Skew Fanout TSSOP-8,
PCS1P2860A 25,125, 127 Ethernet, Gigabit Ethernet  TSSOP-16 ‘ Buffer DFN-8
ASM3P2111B 48, 66 USB, PCl-e S0IC-8 P2P2305NZ 3.3 133 Clock Fanout Buffer  SOIC-8
NB3N3002 25, 125, 200 PCl-e, Gigabit Ethernet ~ TSSOP-16 | |PCS2P2309NZ 3.3 133 Clock Fanout Buffer SOIC-16
14-200 with USB, PCI, PCl-¢, SDRAM, TSSOP-8,
NB3N511 selectable Ethernet, Gigabit Ethernet, ~ SOIC-8 | |NB2305A 33 15133 Zero Delay Buffer o« o
multiplier ratios CPU
TSSOP-16,
NB3N501 13-160 CPU, USB, PCI, Network ~ SOIC-8 | |NB2309A 3.3 15133 Zero Delay Buffer o /o
NB3N502 14-120 Al USEB{hZ?n'; 't\'et‘””k’ soic-8 | |NB2304A 33 15133 Zero Delay Buffer ~ SOIC-8
NB3N51034* 100, 200 PCl-e, DIMM, CPU TSSOP-20| [NB2308A 33 15133 Zero Delay Buffer T‘Z“:’)?g '115’
NB3N5573 25, 100, 125, 200 PCl-e, DIMM, CPU TSSOP-16
07 33.33. 66.66 NB3N2302 3.3,5.0 5-133 Zero Delay Buffer ~ SOIC-8
NB3NG5027 75,83, 100, 125,  SDORAM, SATA, Ethemet, oy o
CPU, Video
133
NBVSPA027 148.5 SD/HD Clock CLCC-6
NBVSPA042 74.25 SD/HD Clock CLCC-6

* Pending 1Q14.
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Low Noise Clock Buffers

NB3RL02 Key Features NB3RL0O2 has two CMOS outputs with clock request lines. Systems in need of
* Low additive noise: -149 dBc/Hz at 10 kHz TCXO clock will request clock from NB3RLO2, and NB3RLO2 powers the TCXO
offset phase noise and delivers the requested clock.

¢ 0.37 ps (rms) output jitter

e Limited output slew rate for EMI reduction NB3RL02
(1 to 5 ns rise/fall time for 10-50 pF loads) Vioo Vanrr
* Regulated 1.8 V externally available I/0 1 LDO 1 1
supply 2.2 uF :l: :l:’l uF __I___LI TV
« ESD performance exceeds JESD 22 - CLK REQ 1 - - Y
* 2000 V Human-Body Model (A114-A) — | - TCXO REQ
« 200 V Machine Model (A115-A) O | Texo oLk
« 1000 V Charged-Device Model 1 MOLKIMIL  Clk ReQ 2| _ O REG
(JESD22-C101-A Level 111 I TCXO CLK_OUT_2 | - exo cuk Y
* WLCSP-8 package GND
L WLAN
NB3RL02 Reduces Cost by Eliminating Multiple TCXO0s
NB3L02
VBATT LDO GPS
Y NB3L02 Key Features
CLK OUTA e 1:2 Fanout
— " TCXOCLK * Low phase noise TCXO buffer
¢ AC coupled input accepts sin wave or square wave
-||]: ML IR | SO rexo Lk Y * WLCSP-6 package
1T TCXO
= = WLAN
GND
[ UFs Host | [ UFs Device |
NB3U23C Key Features o 1gy|RESELD . oy
* Low phase noise 0.1y | REFCLK _|NB3UZ3C| |
* Low standby current Driver ggir';ﬁ:: Ui
* Dual input, dual output voltage translator/buffer DOUT t
* Targeted for Universal Flash Storage (UFS) applications UFs % % DOUT ¢
* SC-70-6 package —>{ Host | |e=l [S]5
Reg % % DIN_t
== DIN_c
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P6P82PS01A Suppresses EMI as Companion to PWM Controller

P6P82PS01A Key Features
» Companion device can be seamlessly integrated into existing converter designs
* Modulates impedance of existing RT or RT/CT node on PWM controller to reduce EMI

e User selectable control for critical spread spectrum parameters, like deviation and modulation rate, achieves optimal
EMI reduction; flexible control ensures no impact on key performance metrics, such as voltage ripple and efficiency

¢ EMI reduction from 4 to 10 dB achievable across the spectrum, at fundamental as well as harmonics

Reduces or eliminates

bulky, expensive input EMI Switch frequency modulation '
it to provide EMI reduction; Switch L
Capacitors deviation +20% +o—o70 N
RT-CT/RT >|
\
P6P82PS01A y Controller D C== RS Vi|Vicedback
Frequency
Modulator B Xref o
MREXTR | Modul:tri]%n Rate T T Modulation
Profile Generator D3z S
A A
MRSEL SSEXTR
oS | . —— ey
Hr i without switch modulation
= el
32.0 ‘ A
BB.DI [ T I if
- LU

3 1z30 1525 |20 z1.95 Zza.30

an, . - e
5280 0 Span: 29 500 000 MHz

~10 dB ~8 dB

10.0 - ™ -

30

L

_ _with_svyitch _modula_tion 2

CEDS 1z 30 15 25 18 20 21385 2470

345 &40 =7 05
Center Freq: 15,250 000 MHz Span: 28.500 000 MHZ
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Active EMI Solution for MII Interface in Ethernet Applications

P3P85R01A Key Features
e 1x, LVCMOS peak EMI reduction
* Input frequency range: 75 - 200 MHz CO‘:f’rI:iler
 Qutput frequency range: 75 - 200 MHz
* PLL bypass mode frequency range: 100 Hz - 200 MHz
* Analog deviation selection
e Analog input-output delay control
* Analog PLL output delay control
e 3.3V supply voltage
e 0°C to +70°C operating temperature range
e WDFN-8, 2 mm x 2 mm package

Use Timing Safe™ spread spectrum
devices on clocks synchronized
with data, to reduce EMI locally

Timing Safe Technology maintains data
synchronization on clock line

File  Control Setup Mesure  Analyze  Ulites  Help

nt ga std de

Spread Spectrum Disabled

Spread Spectrum Enabled

Timing Safe Out B

\

Timing Safe Spread Spectrum Device

m— Spread Spectrum
-+ Conventional Spread Spectrum Device
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Active EMI Suppression Using Spread Spectrum

P2042A Key Features
* Provides up to 15 dB of EMI suppression P2042A generates a spread spectrum clock that spreads the clock & data equally to
suppress EMI on the SDRAM interface

¢ Generates a 1x low EMI spread spectrum clock output
* 30 - 110 MHz input/output frequency ranges

* Optimized for 32.5, 54, 65, 74 and 108 MHz pixel
clock frequencies

e Internal loop filter minimizes external components
and board space

* Eight selectable high spread ranges up to +2%

* Selectable center spread options

* SSON# control pin for spread spectrum enable and
disable options

¢ 3.3 £ 0.3V operating range

* Supports most mobile graphic accelerator and LCD
timing controller specifications

* TSSOP-8 package

LVDS Rx

Column Drivers

SSC FIFO

&
[
2
=
(=]
3
o
14

DDR EMI Suppression for Set Top Boxes

RF 1/Q F — R el &
P3P816711A Key Features

* 1x LVCMOS Peak EMI Reduction DDR HDMI
* 30 MHz input reference clock RGB
¢ 30 MHz + 0.3% output clock YC.CVBS
_ 0 DDR Input -
*Vdd =3.3V £ 10%
Clock
¢ -40 to +85 °C operating temperature Analog

* TSOP-6 package Audio L/R

S/PDIF
30 MHz =3
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Motor Drivers for Small Motor Control

Lens

Motor Driver for Zoom Unit

Motor Driver for Focus

e » Motor Driver for

Lens Shift Lens
(Up/Down, Left/Right)

Il
11|
i

Motor Driver for Iris

Key Features
* Integrated active flyback protection
¢ Thermal and UVLO fault detection
e Over-current fault detection on LV8711T

Device VM Max | VCC Max | 10 Max 10 Peak Step. Control Current Sense Regulator Package
V) (V) (A) Max (A) | Resolution Type Output

Lv8400V Brush DC 16 6 1.2 3.8 - Parallel None No SSOP-16

LV8711T Stepper/Brush DC 18 6 0.8 1 1/2 Parallel  External Resistor Yes TSSOP-24

Lv8712T Stepper 18 6 0.8 1 1/8 Clock External Resistor Yes TSSOP-24

Lv8713T Stepper 18 6 0.8 1 1/32 Clock External Resistor Yes TSSOP-24
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General and LCD MCUs

MCU Features

*Pins: 10-100 * Operation Voltage: 1.8 - 5.5 (V)

*ROM: 4 - 512 KBytes e Stand-by IDD: 0.02 pA

*RAM: 256 - 24,576 Bytes  * RTC (Clock) IDD: 0.45 pA

*ADC: 3 - 16 channels (with low power model)

ROM | RAM

Device Type (kByte) | (Byte) | 1/0s | PWMs | UARTs ADC LVD | POR Features Package

LC87FBGO8A 8-hit General 8 256 21 2 1 12/8-bit x 8ch v v Highaccuracy internal 0SC (+2.0%); all operation is minimum 1.8V SSOP-24
LC87FBKO8BA  8-bit General 8 256 21 2 - 12/8-bit x 8ch v v High accuracy internal 0SC (+3.0%) SSOP-24
LC87FBLOBA*  8-bit General 8 256 26 2 - 12/8-bit x 11ch v v High accuracy internal 0SC (+3.0%) QFP-36
LC87F2R04A 8-bit General 4.5 128 21 2 - 12/8-bit x 8ch v Vv Timer; SI0; Remote Control Receiver Circuit SSOP-24
LC87BKO8A* 8-bit General 8+ 256 21 2 - 12/8-bit x 8ch v Vv Mask ROM edition of LCB7FBKO8A SSOP-24
LC87BLO8A* 8-bit General ~ 8** 256 26 2 - 12/8-bit x 11ch v Vv Mask ROM edition of LC87FBLO8A QFP-36
LC87F2J32A 8-hit General 32 1024 41 2 1 12/8-bit x 14ch v Vv Premium market segment SQFP-48
LC87F2WA48A  8-bit General 50 1536 40 2 1 12/8-bit x 14ch v - Premium market segment SQFP-48
LC87F2C64A 8-bit General 64 2048 73 4 2 12/8-bit x 16¢h v v RTC; low power consumption QFP-80
LC87FC096A 8-bit General 96 4096 54 6 3 12/8-bit x 11ch v Vv SI0; Timer; PWM; Remote Control Receiver Circuit QIP-64
LC87F2608A 8-hit General 8 512 11 2 - 12/8-hit x 3ch v Vv High speed 12-bit PWM; Analog Comparator MFP-10S
LC87FO808A  8-hit General 8 256 28 2 1 12/8-bit x 8ch v v MCPWM; High speed ADC (10-bit); Analog Comparator/Amplifierx2 ~ QFP-36
LC87FONO4A  8-bit General 45 128 12 2 - 10/8-bit x 6¢h v Vv MCPWM; High speed ADC (10-bit); Analog Comparator x 2 SSOP-16
LC87F5VPGA 8-bit General 256 10240 88 4 2 8-bit x 15ch - - Large scale memory TQFP-100
LC88F58B0A  16-bit General ~ 128 6144 54 2 2 12/8-bit x 11ch - v PWM; SI0 x 2; UART x 2; USM SQFP-64
LC88F52HOA  16-bit General ~ 512 24576 90 4 4 12/8-bit x 16¢h - v PWM; RTC; SIO x 5; UART x 4 TQFP-100
LC87F7932B 8-hit LCD 32 2048 49 2 1 12/8-bit x 7ch - v 32 x 4 segment driver; RTC; low power consumption SQFP-64
LC87F7)32A 8-bit LCD 32 1024 50 2 1 12/8-bit x 12ch v Vv 24 x 4 segment driver; support 5 V/3 V for LCD-panel TQFP-64
LC87F76C8A 8-bit LCD 128 4096 71 2 1 12-bit x 12ch - - 32 x 4 segment driver QFP-80
LC87F7DC8A 8-bit LCD 128 4096 90 2 2 12-bit x 15¢ch - - 54 x 4 segment driver; many segment drivers TQFP-100
LC877G16A 8-bit LCD 16+* 512 22 - 1 - - - 74 x 4 segment driver; many segment drivers TQFP-100

* Pending release. ** Mask Type.

MCUs for USB

MCU Features

* USB 2.0 full-speed / low speed functions e Integrated voltage regulator =
« USB device function / USB host function ~ « USB D+ line pull-up function B == USB
ROM | RAM
Device Type (kByte) | (Byte) | 1/0s | PWMs | UARTs ADC LVD | POR Features Package
LCBTF1A32A 8-hit USB 32 2048 39 2 1 12/8bitx12ch - - IR reciever SQFP-48
LC87F1M16A 8-bit USB 16 1024 38 2 1 12/8-bit x 20ch v Vv UART & SCUART; high current driver SQFP-48
LCBTF1K64A 8-hit USB 64 8192 39 2 1 12-hit x 12ch v v USB I/F x 2; USB Host; Audio I/F SQFP-48
LCBTFLHC8A 8-hit USB 128 16384 39 2 1 8-hit x 12ch = = USB Host; Audio I/F SQFP-48
LCBTFLIJ2A 8-hit USB 192 16384 39 2 1 8-hit x 12ch -] - USB Host; Audio I/F SQFP-48
LCBTFLIJ4A 8-hit USB 192 20480 39 2 1 8-hit x 12ch = = USB Host; Audio I/F SQFP-48
LCBTFLII8A 8-hit USB 192 24576 39 2 1 8-hit x 12ch -] - USB Host; Audio I/F SQFP-48
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iChief Digital Firmware for Docking Stations

LC87F1JJ2, LC87F1K64

iChief Firmware Key Features

e Support the interface for iPhone® 5 and
new iPods® that have only USB interface

* Communicates with iAp via USB

 Supports IDPS features, and performs all
the required processes internally

iAp

ESD Protection
USB & Termination

IIF
PACUSB-D1

System Command
ontrolle EENEER

T Authentication

CoPro o .
Digital Audio
1] 12s
(of B SP (DAC
Processor

Starter Kit for Software Development

Trial kit includes Main Board, Sub Board, and Development Environment CD. With Main Board as a base, it is possible to connect
different Sub Boards with different pin numbers.

UART I/F

* 8 bit Easy Micon Development Tool
Sub Board Line Up: 16-pin, 24-pin, 36-pin, 48-pin
* 16 bit Xstromy16 Development Tool
Sub Board Line Up: 48-pin, 64-pin, 100-pin - Switch

- Connects to PC via
Standard USB Cable

On-Chip Debugger System

* Software development with 1 wire communication

* Reduction of development time with Real Time
Display function, Break function, and Trace function

Debugger
(1 Wire)

Real Time Display Function
Displays program running
situation in real time
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Discrete Devices for Satellite TV Tuners

~
RF
Input Recovery
IC
RF
Output|:
IF Output
RF Devices for Satellite TV Tuners
Vece Icc Gp @ 1GHz NF @ 1GHz P1dB @ 1GHz
Block Device ) (mA) (dB) (dB) (dBm) Package(s)
MCPH-6
LNA SMA3103 5 19 26.5 4.7 8.2 (SC-88, SOT-363)
(MMIC) MCPH-6
SMA3109 3 16 23 4.3 6.4 (SC-88, SOT-363)
VcBo Vceo Ic fr
Block Device V) V) (mA) (GHz) Package(s)
MCPH-4
MCH4020 15 8 150 16.0@Vcg =5V/Ic =50 mA (SC-82, SOT-343)
MCPH-4
LNA MCH4009 10 3.5 40 25.0@Vce=3V/Ic =20 mA (SC-82, SOT-343)
MCPH-4
MCH4013 10 3.5 15 22.5@Vce=3V/Ic=10 mA (SC-82, SOT-343)
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Si-MMIC Series for Satellite TV

SMA3103 Features SMA3109 Features
* High Gain:  Gp=26.5dB * Low Voltage: Vcc=3V
*Wide Band: f=950-2150 MHz * Low Current: Icc = 16 mA
e Low Current: Icc = 19 mA e High Gain:  Gp =23 dB
e High Power: P1dB = 8.2 dBm e Wide Band: fu=3.6 GHz
* Package: MCPH-6 (SOT-363, SC-88), e High Power: P1dB = 6.4 dBm
2.0x2.1x0.9 mm * Package: MCPH-6 (SOT-363, SC-88)

Technology Performance

30
25 SMA3109
20 F— \\\
Market | —————
15
Wide Band
10 High Gain
5
0
0 1000 2000 3000 4000
\V
MIX SMA3101 SMA3103 WV SMA3107, SMA3109,
SBX201C N MIX SMA3101 SMA3103
| | SMA3103 SBX201C N
1st IF 2nd IF Tuner/AGC/... |
LSl
’ MCH4009 IF-Amp MMIC | 1stIF 2nd IF

g I DR Osc MCH4009 IF-Amp MMIC

IF Amplifier for Satellite TV IF Amplifier for LNB, STB, TV
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Discrete Devices for Terrestrial TV/CATV Tuners

A - _—ooeew D\
r 1 Tuner IC
e 4 e 24
— N\ S
"= :[: >~ | Low Band
RF | IF
Input LNA AMP

o
=
S
Y

]
RS
Y

3

|
Zod I Mid Band
| ( )
=
RF -
Output LNA | High Band
m e |
|

R
Y
:

R
—R i

IF Output
AGC | PLL
L= M E—— ] y
RF Devices for Terrestrial TV/CATV Tuners
Vceo Vceo Ic fr
Block Device ) ) (mA) (GHz) Package(s)
MCPH-4
MCH4014 20 12 30 10.0 @ Vg = 5V/Ic = 10 mA (SC-82, SOT.343)
~ ~ MCPH-4
MCH4015 20 12 100 10.0 @ Vcg = 5V/I¢ = 50 mA (SC-82, SOT.343)
MCPH-4
LNA MCH4020 15 8 150 16.0 @ Vcg = 5 V/I¢ = 50 mA (SC-82, SOT.343)
CPH6001A 20 12 100 6.7@VcE =5V/Ic =30 mA CPH-6
ECE c (SOT-457)
25C5226A 20 10 70 7.0@VcE =5 V/Ic = 20 mA ity
Wi € (SC-70, SOT-323)
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MCH4000 Series for Terrestrial TV/CATV Tuners

MCH4014, MCH4015 Features
* High Voltage: VCEQ = 12 V
« High Gain: ~ MCH4014: [S21e|2 = 18 dB typ (f = 1 GHz, VCE = 5 V)
MCHA4015: |S21e|2 = 17 dB typ (f = 1 GHz, VCE = 5 V) - = ‘
«Low Noise: NF = 1.2 dB typ (f=1 GHz, VCE = 1 V) U i SR
e Package:  MCPH-4 (SC-82, SOT-343), 2.0 x 2.1 x 0.85 mm |

s

MCH4020 Features
e High Cut-off Frequency: fT = 16 GHz
e High Gain:  |S21e|2 = 17.5 dB typ
* Low Noise: NF=1.2dBtyp (f=1GHz, VCE=1V)
* Package MCPH-4 (SC-82, SOT-343), 2.0 x 2.1 x 0.9 mm

Material FR4
. . . . Thickness 400 um
MCH4000 series demonstrates good performance with high gain W
characteristics, even under low electric current. Canduotor ]
Condcutor Thickness 20 um
Dielectric Constant 4.7
20 VCE=3V, 1GHz Dielectric Loss Tangent 0.02
Size 25.4 mm?2
g MCH4015 N\ MCH4020
& [ \ \
2 — — \ Voltage VCC 2 v
£ _~ \
8 10 y4 P Circuit Current ICC 10.5 mA
8
(2]
'_
e MCH4015 [/ ]|
§ 5¥ 7 MGH4020 | Frequency F 500 800 MHz
oS v MarketA | | Power Gain Gp 15.3 14.3 dB
s 4 e MarketB | || : .
1 1177 Noise Figure NF 1.35 1.42 dB
0 10 100 1K
Collector Current, Ic (mA)
12 kQ 10 kQ
100 pF
s6nH L © 382nH

82pF  22pF

220 220 40 pF RF OUT
pF pF DC IN
RF IN 0—] f— MCH4020 38-2nH
68 nH =

MCH4020 Application
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LC75055 Integrated Audio DSP, A/D, D/A, and Volume Control

LC75055 Features
e Integrated Solution
* 220 MIPS DSP
¢ Analog: 24-bit ADC (6ch), 24-bit DAC (6¢ch), EVR (6¢h)
* Digital (12S) I/F(5ch input / 3ch output)
¢ Built-in Flash memory
* Hardware Sampling Rate Converter (8 - 96 kHz sampling frequency
* Both analog and digital sources are available; the LSI can select
between the sources
* All-in-one package (audio 1/0, EVR, selector, audio enhancer, etc.)
enables reduction in development schedule
* Various optional functions are selectable in the DSP software, within
the throughput of the DSP (some software may require a license
agreement)
* Supply voltage 1.5V and 3.3V
* Operates from: 11.2896 MHz (44.1 kHz * 256 fs) or
12.288 MHz (48 kHz * 256 fs) crystal oscillator
* BUS control tuner which can be selected by 12C or SPI
¢ -40°C to +85°C operation

LC75055 Software Functions
* Fully Customizable from attractive libraries
* Up-to-date sound technology DPS
e Control GUI with customized LSI

Standard Functions

Optional Functions

* Bass/Middle/Treble * Additional EQ

* Loudness * Dolby

e 4ch x 7 bands EQ e Engine Sound

* S3S, AViSS * Compressor (AGC)
* New S-Live * Changed Base

* Volume (Hard & Soft) Functions

* Delay time * Hands-free function

e Fader/Balance
e Chime Sound

* Bongiovi DPS
(special case)

* QIP-100E package [
* Evaluation board with PR I——*I—Ig*;;*;t—:——
G Mono-Bal x1 | _ g unrorn x < ~—
control GUI = B Dse | =W
Mono-Bal x1 Monaural || : ~ L (2 Core, 24-Bit)
A g_r -, Selector [ O |» >
Eeae>inole x2 2 Bass/Treb/Mid £ >
- EQ Function <
Mono-Single x1 Mixing )
—ainl v : P o
-Bal x1 S < ute | < o
or J = =
ST-Single x2 L ™2
— 2|8 &
] Stereo
ST-Balx1 > Selector |
| N - >
ST-Single x1 | ] :6; EE e i
- O W | | —
| |
S ) '
L | Flash [
. M = | Memory (-
<] (8] 3
3 Elol | W
Digital 2 ™ & | |3 Digital
Audio s |58 I —~ O Audio
Source g ™ 2 I l & Source
= | 2 W J
=) - e
—r—— a \ ) N i A
( PLL J ( Host Interface
)
HOH .
11.2896 MHz, ( System Controller J
12.288 MHz
LC75055 System Diagram
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LC786810/LC786811 Compressed Audio DSP with (or w/0) CD Mech

LC786810*/LC786811* Features 1 LC786810 )
« Easy control with built-in sequencer MIC ——J} ADC 64-Pin
¢ Good audio I/F Audio-Dec
« DPC (Digital Pitch Control) function i AnC DFEQDAC [ Liict s g
* Easy model expansion to CD system +DPC

(LC786811 only) _ 1
* 2 port USB/SD host controller ] SDCad S
R o ) . USB Host
Built-in Flash-ROM for sequencer I,Ei USB Device =
* Original surround L )

A
\

e MP3/WMA/AAC decoder

e MP3 encoder
* QIP-64E and SQFP-144 packages

_ USB Device
(-

USB

Small System
Micro

LC88F** (16bit)

LC87** (8bit)

* PLAY: MP3/WMA/AAC/SBC/DPC
»| °USB: USB Device/MP3 Player/Smart Phone
* CARD: SD

LC786810 Application Example (CD-Mech-less System)

- p v ¥
T t MP3 Player

Smart Phone

CD-DA SDRAM
LC78613
LC78615 A
\ )
( N\
—> LC786811
MIC ——> ADC 144-Pin
CD ESP
Audio-Dec
* MP3/WMA/AAC
- SBC DF/EQ/DAC N AAA ﬂ
«DPC
Eﬂ] SD Card Sequencer
—_—
) USB Host
_ USB Device
- —————— Flash ROM
(& J

A
Ei USB Device v v

| cpP I Small System

Micro

USB

LC88F** (16bit)
LC87** (8bit)

* PLAY: MP3/WMA/AAC/SBC/DPC

»| °USB: USB Device/MP3 Player/Smart Phone
* CARD: SD

+CD ESP

LC786811 Application Example (CD System)

I t MP3 Player

Smart Phone

* Pending release.
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Sales and Design Assistance from ON Semiconductor

ON Semiconductor Distribution

AMERICAS REP FIRMS

Allied Electronics www.alliedelec.com (800) 433-5700 Alabama Huntsville e-Components (256) 533-2444
Arrow Electronics Wiw.arrow.com (800) 777-2776 Brazil Countrywide Ammon & Rizos (+55) 11-4688-1960
xiftOne Stop, Inc aa:::palvszztpc:omm/ maker/on Ei(l))oz)l; ii(?g?;l California Bay Area Electec (408) 496-0706
Daiwa Distribution Ltd. www.daiwahk.com (852) 2341 3351 Southern California | Tech Coast Sales (949) 305-6869
Digi-Key W digikey.com (800) 344-4539 Canada Eastern Canada Astec (905) 607-1444
EBV Elektronik www.ebv.com;/en/locations.html (49) 8121 774-0 Connecticut Statewide Paragon Electronic Systems | (603) 645-7630
Fuji Electronics Co., Ltd.  www.fujiele.cojp (81) 3 3814 1770 Florida Statewide e-Components (888) 468-2444
Future & FAI Electronics www.futureelectronics.com/contact  1-800-FUTURE1 (388-8731) Georgia Atlanta e-Components (888) 468-2444
KH Electronics Inc. www.khelec.com/kor (82) 42411 8521 lllinois Hoffman Estates | Stan Clothier Company (847) 781-4010
Mitsui Electronics Inc. www.btel.co.jp (81) 364035900 Indiana Fishers Bear VAI (317) 570-0707
x:;:x/i':f::;"'“ xmf";‘::::’;:;onsemi Eggg; Z“mﬁ Kansas Overland Park | Stan Clothier Company (913) 894-1675
0S Electronics Co., Ltd. www.oselec.jp Japanese: (81) 3 3255 5985 e Statewide Paragon Electronic Systems (603) 645-7630
Other Languages: (81) 3 3255 6066 Maryland Columbia Third Wave Solutions (410) 290-5990
Promate Electronic Co. www.promate.com.tw (886) 2 2659 0303 Massachusetts Statewide Paragon Electronic Systems | (603) 645-7630
RS Components KK jp.rs-online.com (81) 45 335 8550 Mexico Countrywide Ammon & Rizos (+55) 11-4688-1960
Segyung Britestone Co. www.britestone.com (82) 2 3218 1511 Michigan St. Joseph Bear VAI (440) 526-1991
Seral AMSC . seriaisystem jp (81) 3 5302 1569 Minnesota Eden Prairie Stan Clothier Company (952) 944-3456
Serial Microelectronics, HK  www.serialsys.com.hk (852) 2790 8220 " . -
Taewon Inc. o —— (82) 26679 9000 Missouri St. Charles Stan Clothier Company (636) 916-3777
World Peace Industries Co.  www.wpi-group.com (852) 2365 4860 New Hampshire Statewide Paragon Electronic Systems (603) 645-7630
WT Microelectronics Co. ~ www.wtmec.com (852) 2950 0820 New Jersey Statewide S.J. Metro (516) 942-3232
Yosun Electronics WWW.yosun.com.tw (886) 2 2659 8168 New York Binghamton TriTech - Full Line Rep (607) 722-3580
Jericho S.J. Metro (516) 942-3232
Rochester TriTech - Full Line Rep (585) 385-6500
GREATER CHINA Beijing 86-10-8577-8200 North Carolina Raleigh e-Components (888) 468-2444
Hong Kong 852-2689-0088 Ohio Brecksville Bear VAI Technology (440) 526-1991
She"Zhe'_] 86-755-8209-1128 Puerto Rico Countrywide e-Components (888) 468-2444
?:;)’Ehf;iwan gg;;gg;gﬁ Rhodelsland | Statewide Paragon Electronic Systems | (603) 645-7630
FRANCE Paris 33 (0)1 39-26-41-00 Ve-rmont. Statewllde Paragon EI.ectronlc Systems | (603) 645-7630
GERMANY Munich 49 (0) 89-93-0808-0 Wisconsin Evansville Stan Clothier Company (608) 882-0686
INDIA Bangalore 91-98-808-86706 Oconomowoc Stan Clothier Company (608) 882-0686
ISRAEL Raanana 972 (0) 9-9609-111
ITALY Milan 39029239311 O
JAPAN Tokyo 81-3-5817-1050 S
KOREA Seoul 82-2-2190-3500
MALAYSIA Penang 60-4-6463877
SINGAPORE Singapore 65-6484-8603
SLOVAKIA Piestany 421 33 790 2450
UNITED KINGDOM Slough 44 (0) 1753 70 1676
For a comprehensive listing of “
ON Semiconductor Sales Offices, please visit: )
www.onsemi.com/salessupport

D O 0O 0 0000000000000 000000000000 OCOCEONOCGNONOEONONOEONOEONOEONOEONOONONONOEONONONOEOTOIOEONOEOTOIONOEOEOEOOEONOONOPOOOTOEOSENONL
ThermalTrak is a trademark of SCILLC. Micro8 is a trademark of International Rectifier. POWERMITE is a registered trademark of Microsemi Corporation. iPhone and iPod are trademarks of Apple Inc., registered in the U.S. and other countries.

ON Semiconductor and the ON logo are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/
patent coverage may be accessed at www.onsemi.com/site/pdf/ Patent-Marking.pdf. SCILLC reserves the right to make changes without further notice to any products herein. SCILLC makes no warranty, rep ation or garding the suitability of its products
for any particular purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, ial orinci damages. “Typical” parameters
which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s
technical experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other applications intended
to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for any such uni or i ication, Buyer
shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright
laws and is not for resale in any manner.
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