NCN3612B

6-Channel Differential 1:2
Switch for PCle 3.0 and
DisplayPort 1.2

The NCN3612B is a 6—-Channel differential SPDT switch designed
to route PCI Express Gen3 and/or DisplayPort 1.2 signals. Due to the
ultra—low ON-state capacitance (2.1 pF typ) and resistance (8 €2 typ),
this switch is ideal for switching high frequency signals up to a signal
bit rate (BR) of 8 Gbps. This switch pinout is designed to be used in
BTX form factor desktop PCs and is available in a space—saving
5x11x0.75 mm WQFN56 package. The NCN3612B uses 80% less
quiescent power than other comparable PCle switches.

Features

BTX Pinout

Vpp Power Supply from3Vto3.6 V

Low Supply Current: 250 uA typ

6 Differential Channels, 2:1 MUX/DEMUX
Compatible with Display Port 1.2 & PCle 3.0
Data Rate: Supports 8 Gbps

Low Ron Resistance: 8 Q typ

Low Con Capacitance: 2.1 pF

Space Saving, Small WQFN-56 Package
This is a Pb—Free Device

Typical Applications

® Notebook Computers

® Desktop Computers

® Server/Storage Networks

ON Semiconductor®

http://onsemi.com

MARKING
DIAGRAM
NCN3612B
AWLYYWWG
o
WQFN56 1
CASE 510AK
A = Assembly Location
WL = Wafer Lot
YY = Year
ww = Work Week
G = Pb-Free Package

ORDERING INFORMATION

Device Package Shipping’

NCN3612BMTTWG | WQFN56 2000/
(Pb-Free) Tape & Reel

1For information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D.
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Figure 2. NCN3612B Block Diagram
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Function SEL LE Internal Mux Select
PCI Express Gen3 Path is Active (Tx, Rx) L Respond to Changes on SEL
Digital Video Port is Active (D, HPD, AUX) H H Latched

Downloaded from Elcodis.com electronic components distributor

http://onsemi.com

2



http://elcodis.com/parts/6522467/NCN3612B.html

NCN3612B

o o + 1 o+ o
Z N o o ~r - Ao Z2
S > o o o o > O
ol LT ET Ll KW T LT 6T
el I ol I e O el o I Y A B
GND Ej [4:3 GND
SEL tQj //‘ —————— —i E47j D2+
LE [:33 |r | E46:1 D2-
IN_0+ [:43 I I 545,:1 D3+
IN_0- [:53 | I 47} D3-
| |
VDD [:63 | | E43:1 Tx0+
IN_1+ [:73 I I E42:1 Tx0-
IN_1- l:sj I I E41:1 Tx1+
IN_2+ l:gj | | [40:1 Tx1-
IN_2- [337 | ExposedPadon | 337 Txex
- [: | Underside | :1
GND [:113 I (solder to external I 387 Txe-
Gnd) :1
IN_3+ [:12: | | E37:1 Tx3+
IN_3- [:133 I I [36:1 Tx3-
OuT+ [:143 I I E35:1 GND
ouT- [:153 | I 134] vpD
| -
GND [:163 | | E33:1 AUX+
VDD [:173 I I Bjj AUX-
X+ [:183 I I 3T HPD1
| ]

X- 197 L 1 ESO:I HPD2
GND [20] 9] GND
R E R B B R
ol N I Y Y ol O o I A
[a)] o | + | a o
Z Q > Qa =

N
- = o
C > £ & & & 5 ©

Figure 3. Pinout
(Top View)
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NCN3612B

PIN FUNCTION AND DESCRIPTION

Pin Name Description
6,17, 22, 27, VDD DC Supply, 3.3V =10%
34,50, 55
1, 11, 16, 20, 21, GND Power Ground.
28, 29, 35, 48,
49, 56
Exposed Pad - The exposed pad on the backside of package is internally connected to Gnd. Externally the exposed
pad should also be user-connected to GND.
2 SEL SEL controls the mux through a flow-through latch. Do not float this pin.
SEL = 0 for PCIE Mode; SEL = 1 for DP Mode
3 LE LE controls the latch gate. Do not float this pin.
4 IN_O+ Differential input from GMCH PCIE outputs. IN_0+ makes a differential pair with IN_0-.
5 IN_O- Differential input from GMCH PCIE outputs. IN_0- makes a differential pair with IN_0+.
7 IN_1+ Differential input from GMCH PCIE outputs. IN_1+ makes a differential pair with IN_1-.
8 IN_1- Differential input from GMCH PCIE outputs. IN_1- makes a differential pair with IN_1+.
9 IN_2+ Differential input from GMCH PCIE outputs. IN_2+ makes a differential pair with IN_2-.
10 IN_2- Differential input from GMCH PCIE outputs. IN_2- makes a differential pair with IN_2+.
12 IN_3+ Differential input from GMCH PCIE outputs. IN_3+ makes a differential pair with IN_3-.
13 IN_3- Differential input from GMCH PCIE outputs. IN_3- makes a differential pair with IN_3+.
14 OUT+ Pass-through output from AUX+ input when SEL = 1. Pass-through output from Rx0+ input when
SEL = 0.
15 OouT- Pass-through output from AUX- input when SEL = 1. Pass-through output from Rx0- input when
SEL =0.
18 X+ X+ is an analog pass-through output corresponding to Rx1+.
19 X- X~ is an analog pass-through output corresponding to the Rx1- input. The path
from Rx1- to X- must be matched with the path from Rx1+ to X+. X+ and X- form a
differential pair when the pass-through mux mode is selected.
23 Rx1- Differential input from PCIE connector or device. Rx1- makes a differential pair with Rx1+. Rx1- is
passed through to the X- pin on the path that matches the Rx1+ to X+ pin.
24 Rx1+ Differential input from PCIE connector or device. Rx1+ makes a differential pair with Rx1-. Rx1+ is
passed through to the X+ pin when SEL = 0.
25 Rx0- Differential input from PCIE connector or device. Rx0- makes a differential pair with Rx0+. Rx0- is
passed through to the OUT- pin when SEL = 0.
26 Rx0+ Differential input from PCIE connector or device. Rx0+ makes a differential pair with Rx0-. Rx0+ is
passed through to the OUT+ pin when SEL = 0.
30 HPD2 Negative low frequency HPD input handshake protocol signal (normally not connected).
31 HPD1 Positive low frequency HPD input handshake protocol signal.
32 AUX- Differential input from HDMI/DP connector. AUX- makes a differential
pair with AUX+. AUX- is passed through to the OUT- pin when SEL = 1.
33 AUX+ Differential input from HDMI/DP connector. AUX+ makes a differential
pair with AUX-. AUX+ is passed through to the OUT+ pin when SEL = 1.
37, 36 Tx3+, Tx3- Analog pass-through output#2 corresponding to IN_3+ and IN_3- when SEL = 0.
39, 38 Tx2+, Tx2- Analog pass-through output#2 corresponding to IN_2+ and IN_2- when SEL = 0.
41, 40 Tx1+, Tx1- Analog pass-through output#2 corresponding to IN_1+ and IN_1- when SEL = 0.
43, 42 Tx0+, Tx0- Analog pass-through output#2 corresponding to IN_0+ and IN_0- when SEL = 0.
45, 44 D3+, D3- Analog pass-through output#1 corresponding to IN_3+ and IN_3-, when SEL = 1.
47, 46 D2+, D2- Analog pass-through output#1 corresponding to IN_2+ and IN_2-, when SEL = 1.
52, 51 D1+, D1- Analog pass-through output#1 corresponding to IN_1+ and IN_1-, when SEL = 1.
54, 53 DO+, DO- Analog pass-through output#1 corresponding to IN_0+ and IN_0-, when SEL = 1.
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MAXIMUM RATINGS

NCN3612B

Parameter Symbol Rating Unit
Power Supply Voltage Vbp -0.5t05.3 Vpc
Input/Output Voltage Range of the Switch Vis -0.5t0 Vpp + 0.3 Vpc
(Tx, Rx, D, HPD, AUX, IN_, OUT, X)
Selection Pin Voltages (SEL and LE) VIN -0.5t0 Vpp + 0.3 Vpc
Continuous Current Through One Switch Channel lis +120 mA
Maximum Junction Temperature (Note 1) Ty 150 °C
Operating Ambient Temperature Ta -40to +85 °C
Storage Temperature Range Tstg -65to +150 °C
Thermal Resistance, Junction-to-Air (Note 2) Roa 37 °C/W
Latch—up Current (Note 3) ILu +100 mA
Human Body Model (HBM) ESD Rating (Note 4) ESD HBM 7000 \%
Machine Model (MM) ESD Rating (Note 4) ESD MM 400 \%
Moisture Sensitivity (Note 5) MSL Level 1 -

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.
Power dissipation must be considered to ensure maximum junction temperature (T,) is not exceeded.

1.
2.

3.
4.

This parameter is based on EIA/JEDEC 51-7 with a 4-layer PCB, 80 mm x 80 mm, two 10z Cu material internal planes and top planes of

20z Cu material.

Latch up Current Maximum Rating: £100 mA per JEDEC standard: JESD78.
This device series contains ESD protection and passes the following tests:

Human Body Model (HBM) +7.0 kV per JEDEC standard: JESD22-A114 for all pins.

Machine Model (MM) +400 V per JEDEC standard: JESD22-A115 for all pins.
Moisture Sensitivity Level (MSL): 1 per IPC/JEDEC standard: J-STD-020A.
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NCN3612B

ELECTRICAL CHARACTERISTICS (Vpp = +3.3V +10%, Ta = -40°C to +85°C, unless otherwise noted. All Typical values are at
Vpp = +3.3 V, Ta = +25°C, unless otherwise noted.)

Symbol Characteristics Conditions | Min | Typ | Max | Unit |
POWER SUPPLY
Vpp Supply Voltage Range 3.0 3.3 3.6 \%
Ibp Power Supply Current Vpp =3.6V, V|Ny=GND or Vpp 250 350 uA
DATA SWITCH PERFORMANCE (for both PCle and DisplayPort applications, unless otherwise noted)
Vis Data Input/Output Voltage 0 1.2 \Y
Range
Ron On Resistance (Tx, Rx) Vpp=3V,Vg=0Vto1.2V, jg=15mA 8.0 13 Q
Ron On Resistance (D, HPD, AUX) Vpp=3V,Vig=0Vto1.2V,lig=15mA 9.0 13 Q
Ronfiat) On Resistance Flatness Vpp=3V,Vig=0Vto1.2V,lig=15mA 0.1 1.24 Q
(Note 6)
ARoN On Resistance Matching Vpp=3V,Vig=0V, lig=15mA 0.35 Q
(Tx, Rx)
ARoN On Resistance Matching Vpp=3V,Vig=0V, lig=15mA 0.35 Q
(D, HPD, AUX)
Con On Capacitance f = 1 MHz, Switch On, Open Output 21 pF
Corr Off Capacitance f = 1 MHz, Switch Off 1.6 pF
lon On Leakage Current Vpp=36V,V|N =Vx=Vour=0V,1.2V; -1 +1 uA
(IN_/ X/OUT) Switch On to D/HPD/AUX or Tx/Rx; outputs
unconnected
lorr Off Leakage Current Vpp=36V,V|N =Vx =Vour =0V,1.2V,; -1 +1 uA
(D/TX/H PD/RX/AUX) Switch Off; Vp =VHPD = VAUX OFVD =Vypp =

VAUX setto1.2V,0V

CONTROL LOGIC CHARACTERISTICS (SEL and LE pins)

VL Off voltage input 0 0.8 \%
ViH High voltage input 2 Vpp \%
IIN Off voltage input ViNn=0VorVpp -1 +1 uA
CiN High voltage input f=1MHz 1 pF
DYNAMIC CHARACTERISTICS
BR Signal Data Rate 8 Gbps
D) Differential Insertion Loss f=100 MHz -0.7 dB
f=27GHz -1.3
f=4GHz -2
Diso Differential Off Isolation f=100 MHz -54 dB
f=27GHz -23
f=4GHz -18
Dotk Differential Crosstalk f=100 MHz -50 dB
f=27GHz -32
f=4GHz -30
DgrL Differential Return Loss f=100 MHz -20 dB
f=3.7GHz -10
f=4GHz -5

6. Guaranteed by characterization and/or design.
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NCN3612B

SWITCHING CHARACTERISTICS (Vpp = +3.3 V, Tp = 25°C, unless otherwise specified)

Symbol Characteristics Conditions Min Typ Max Unit
th-b Bit-to-bit skew Within the same differential pair 7 ps
tch—ch Channel-to-channel skew Maximum skew between all channels 55 ps

SELECTION PINS SWITCHING CHARACTERISTICS (Vpp = +3.3 V, Ta = 25°C, unless otherwise specified)

Symbol Characteristics Conditions Min Typ Max Unit
TsELON SEL to Switch turn ON time Vis=1V,R_ =50, V g =Vpp, C_=100 pF 9.5 ns
TSELOFF SEL to Switch turn OFF time Vis=1V,RL=50%, Vg =Vpp, C_=100pF 5 ns
TseT LE setup time SEL to LE Vis=1V,RL=50Q, V_ g =Vpp, C_=100 pF 1 ns
THoLD LE hold time LE to SEL Vis=1V,R.=50Q, V_ g =Vpp, C_=100 pF 1 ns
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NCN3612B

TYPICAL OPERATING CHARACTERISTICS
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MAGNITUDE (dB)

MAGNITUDE (dB)

NCN3612B

TYPICAL OPERATING CHARACTERISTICS
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NCN3612B

PARAMETER MEASUREMENT INFORMATION

VNA Source
Balanced Port 1
DuT VNA Return
50 Q 50Q Balanced Port 2
v—
( ) = T os0Q
50Q 50 Q
( ) . S 50Q
Power Level = 0dBm _

1

Control Logic
Figure 13. Differential Insertion Loss (Spp21) and
Differential Return Loss (Spp11)
DUT

VNA Source ®7 o
Balanced Port 1 50 Q
50 Q M
Power Level = 0dBm O 50 O -
__—VVV_jL
50 Q =
VNA Return N | O 50 O
Balanced Pot2 =~ g A M
W—() 50 Q =
N ‘VNNﬁ‘jﬁ

Control Logic

Figure 15. Differential Crosstalk (Spp21)

VNA Return

VNA Source
Balanced Port 2

Balanced Port 1

DUT
500 50 Q
77—\/\/\/1
( :) o~ 50 Q )
A | AA
—
50 Q 50 Q
vi—\/\/\/—AL
( ) . 50 Q -
Power Level = 0dBm —

1

Control Logic
Figure 14. Differential Off Isolation (Spp21)

Input 7 50% N
tPLH1 tPHL1
Output 1 —7— 50% N
tPLH2 tPHL2
Output 2 —7— 50% _i

tskew = ItPLH1-tPLH2 OF [tPHL1-tPHL2]
Figure 16. Bit-to-Bit and Channel-to-Channel Skew

DUT
Vourt Ve |
J i VseL 5099{ 50%
Vis =1V +— R, c, Hi-Z ov | |
* 1
N - - Vourt
A o
L Voura Vourz
Control Logic %RL I CL % Hi-Z
T —_ — [
VseL .
Oscilloscope
Figure 17. tony and topr
DUT DUT
V=12V, OV DIHPDIAUX | 'oFF > oy ety oV D/HPDIAUX .
e IN_/OUT/X - o e IN_/OUT/X M " bins
L A— *—— :
TX/RX _ Pins ~ Tx/Rx Unconnected
*u ted .
nconnecte: Z'X |ON >
Control Logic Control Logic

Figure 18. Off State Leakage

Figure 19. On State Leakage

http://onsemi.com

Downloaded from Elcodis.com electronic components distributor

10


http://elcodis.com/parts/6522467/NCN3612B.html

NCN3612B

PACKAGE DIMENSIONS

WQFNS56 5x11, 0.5P
CASE 510AK-01
ISSUE A

IEI E] NOTES:
|_ L L 1. DIMENSIONING AND TOLERANCING PER

- ASME Y14.5M, 1994
LN N [ :lr |:| i U 2. CONTROLLING DIMENSIONS: MILLIMETERS.
L1 3. DIMENSION b APPLIES TO PLATED

TERMINAL AND IS MEASURED BETWEEN
/ 0.15 AND 0.30mm FROM THE TERMINAL TIP.
4 DETAIL A 4. COPLANARITY APPLIES TO THE EXPOSED
| ALTERNATE PAD AS WELL AS THE TERMINALS.
| CONSTRUCTIONS VILLIMETERS
DIM| MIN | MAX
——+—— [E A [ 070 080 ]
| EXPOSED Cu MOLD CMPD A1| -— | 0.05
| A3| 0.0 REF
| b [ 020 [ 030
D [ 5.00BSC
D2 | 2.30 [ 250
| DETAIL B E | 11.00BSC
0015 |C I ALTERNATS E2| 830 650
: f CONSTRUCTION - o'.‘Zole
TOP VIEW L | 0.30] 050
E ¢ ° L] ——[o1s
DETAIL B
(A3)+ A
7| o0 |c |
[ X ] 1 RECOMMENDED
Y SOLDERING FOOTPRINT*
D008 |C ad 1A
NOTE 4 SIDE VIEW SEATING 5.30 —> .
$ —> 250 = (0.63
DETAILA [« D2>
I ototes
\\@1 agitagiyigiem 4 —
= 5 4 |4|o10[C|A|B E %
B [ d |
5| || d
|| gl |8
] O
B | = 8.50 — 1 — 11.30
= d
B+ & E2 E E
5| || 8 E ' E
] | =
] O
S - .
y B | = PKG Thinonn §
= = OUTLINE —*
1 g | _J 56X
k¥ tonofnnn | 0.50 > = 0.35
F‘J L7 PITCH
‘ 56X b DIMENSIONS: MILLIMETERS
& 010/C|A|B] *For additional information on our Pb-Free strategy and soldering
0.05|C | NOTE3 details, please download the ON Semiconductor Soldering and
BOTTOM VIEW Mounting Techniques Reference Manual, SOLDERRM/D.
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