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CDCUN1208LP 400-MHz Low Power 2:8 Fan-Out Buffer With
Universal Inputs and Outputs
1 Features 3 Description

e Supports PCle Genl, Gen2, Gen3

« Configuration Options (Through Pins or SPI/I’C):
— Input Type (HCSL, LVDS, LVCMOS)
— Output Type (HCSL, LVDS, LVCMOS)
— Signal Edge Rate (Slow, Medium, Fast)

— Clock Input Divide Value (/1, /2, /4, I8) — IN2
Only

* Low-Power Consumption and Power Management
Features, Including 1.8-V Operation and Output
Enable Control

» Integrated Voltage Regulators to Improve PSNR
» Excellent Additive Jitter Performance

— 200 fs RMS (10 kHz to 20 MHz), LVDS at
100 MHz

— 160 fs RMS (10 kHz to 20 MHz), HCSL at
100 MHz

e Maximum Operating Frequency:
— Differential Mode: up to 400 MHz
— LVCMOS Mode: up to 250 MHz
» ESD Protection Exceeds 2-kV HBM, 500-V CDM
* Industrial Temperature Range (—40°C to 85°C)
* Wide Supply Range (1.8 V, 2.5V, or 3.3 V)

2 Applications

* Communications and Computing Systems
» Factory Automation and Control

* Medical Imaging

* Pro Audio, Video and Signage

* Motor Drives

The CDCUN1208LP is a 2:8 fan-out buffer featuring a
wide operating supply range, two universal
differential/single-ended inputs, and universal outputs
(HCSL, LVDS, or LVCMOS) with edge-rate control.
The clock buffer supports PCle Genl, Gen2 and
Gen3. One of the device inputs includes a divider that
provides divide values of /1, /2, /4, or /8. The
CDCUN21208LP is offered in a 32-pin QFN package,
reducing the solution footprint. The device is flexible
and easy to use. The state of certain pins determines
device configuration at power up. Alternately, the
CDCUN1208LP provides a SPI/I?C port with which a
host processor controls device settings. The
CDCUN21208LP delivers excellent additive jitter
performance, and low power consumption. The
output section includes four dedicated supply pins
enabling the operation of output ports from different
power supply domains. This provides the ability to
clock devices switching at different LVCMOS levels
without the need for external logic level translation
circuitry.

Device Information®
PACKAGE BODY SIZE (NOM)
VQFN (32) 5.00 mm x 5.00 mm

PART NUMBER
CDCUN1208LP

(1) For all available packages, see the orderable addendum at
the end of the datasheet.
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5 Pin Configuration and Functions
RHB Package
VQFN 32-Pin
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Pin Functions®
PIN
NAME NG TYPE DESCRIPTION
GND Ths;rgal Power Power supply ground and thermal relief
Input divider pin control
DIVIDE ! Input (HIGH = /4, LOW = /2, OPEN = /1)
INSEL 2 Input Input multiplexer control
IN1P 3 Input Universal input 1 — positive terminal
ININ 4 Input Universal input 1 — negative terminal, ground if using IN1 in single-ended mode
Device power supply; provides power to the input section and clock distribution section. Use a
VDD 5 Power power supply voltage that corresponds to the switching levels of clock inputs (such as 1.8 V, 2.5V,
or 3.3V).
IN2P 6 Input Universal input 2 — positive terminal
IN2N 7 Input Universal input 2 — negative terminal, ground if using IN2 in single-ended mode
ITTP 8 Input Input type select (HIGH = HCSL, LOW = LVDS, OPEN = LVCMOS)
OUT1P 9 Output Output 1 — positive terminal
OUTIN 10 Output Output 1 — negative terminal
VDDO1 11 Power Output power supply — OUT1, OUT2
OuUT2P 12 Output Output 2 — positive terminal
OUT2N 13 Output Output 2 — negative terminal
VDDO?2 14 Power g):vtvpeurti fpg\r/]v;g fSlé)pLFJ)ITyl_—%UUTTi grg'l;:gec:;gg;t bank OUT1 — OUT4 regulator power supply (apply
OUT3P 15 Output Output 3 — positive terminal
OUT3N 16 Output Output 3 — negative terminal
OouUT4P 17 Output Output 4 — positive terminal
OUT4N 18 Output Output 4 — negative terminal
(1) This pin list applies to operation of the device in pin mode. In host mode, certain pins take on an alternate function, as outlined in
Table 8.
4 Submit Documentation Feedback Copyright © 2012-2019, Texas Instruments Incorporated

Product Folder Links: CDCUN1208LP



13 TEXAS
INSTRUMENTS

www.ti.com

CDCUN1208LP
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Pin Functions® (continued)

e PN G TYPE DESCRIPTION
OTTP 19 Output Output type select (HIGH = HCSL, LOW = LVDS, OPEN = LVCMOS)
OUT5P 20 Output Output 5 — positive terminal
OUT5N 21 Output Output 5 — negative terminal
VDDO3 22 Power Output power supply - OUT5, OUT6
OuUT6P 23 Output Output 6 — positive terminal
OUT6N 24 Output Output 6 — negative terminal
OuUT7P 25 Output Output 7 — positive terminal
OUT7N 26 Output Output 7 — negative terminal
VDDO4 27 Power ;()):vtvpeurtifpg\r,\v;E)fsuopl?'llys_—%UUT'I?S’ grlé-l;iggé%l;t bank OUT5 — OUT8 regulator power supply (apply
OuUT8P 28 Output Output 8 — positive terminal
OUT8N 29 Output Output 8 — negative terminal
Device control mode select
OPEN = Deyice con_figured through Eins (pin mode)
NODE |30 | mu | e oo o
Note: For information on control through the serial interface (12C/ SPI), see Device Control Using
the Host Interface section.
ERC st Input Sluct;%ule&gin[ﬁ;e, ngozl Slow, OPEN = Fast
oE = Input | e Enabl, LOW = Disable

Copyright © 2012-2019, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) @

MIN MAX UNIT
Vobxx Supply voltage @ -0.5 4.6 \Y
Vin Input voltage ® -05 Vpp + 0.5 v
Vout Output voltage® -0.5 Vppox + 0.5 \Y
N Input current 20 mA
lout Output current 50 mA
T, Junction temperature 125 °C
Tstg Storage temperature —65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute—maximum-rated conditions for extended periods may affect device reliability.

(2) All supply voltages must be supplied simultaneously

(3) The input and output negative voltage ratings may be exceeded if the input and output clamp—current ratings are observed.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001® +2000
Vesp)y Electrostatic discharge Charged device model (CDM), per JEDEC specification JESD22- 1500 \
c101® -
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
T, =-40°C TO 85°C
MIN  NOM MAX UNIT
POWER SUPPLIESW@E)
Vpp DC power supply - core 1.8-V mode 1.7 1.8 1.9 \Y
Vppox DC power supply - output 1.8-V mode 1.7 1.8 1.9 \Y
Vpp DC power supply - core 2.5-V mode 2.375 25 2625 \Y
Vppox DC power supply - output 2.5-V mode 2.375 25 2625 \%
Vpp DC power supply - core 3.3-V mode 2.97 33 363 \Y
Vppox DC power supply - output 3.3-V mode 2.97 3.3 3.63 \%
AVIAT?  Core power supply slew rate 0.4-V to 1.8-V x 0.8 (in all voltage modes) 6500 Vis
TEMPERATURE
Ta Free- air temperature | -40 85 °C

(1) For proper device operation, the core power supply voltage (pin 5) must be applied either before the application of any output power
supply, or simultaneously with the application of the output power supplies. The application of an output power supply prior to the
application of the core power supply could result in improper device behavior.

(2) A minimum Vpp slew rate of 6500 V/s should be obtained to ensure proper device functionality in pin mode. If the ambient temperature
of the device is > 0°C, the slew rate can be as slow as 5000 V/s. In host mode (I>C/SPI), the Vpp slew rate is not limited, if the Reset bit
gets toggled after Vpp ramp.

(3) Vpp and Vppox can be operated from different supply voltages. Refer to Configuration of Output Type (OTTP) for more details.

Submit Documentation Feedbac
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6.4 Thermal Information

CDCUN1208LP
THERMAL METRIC® RHB Package UNIT
32 PINS
Rgia Junction-to-ambient thermal resistance 325 °C/W
Rojctop) Junction-to-case (top) thermal resistance 24.2 °C/W
Rgis Junction-to-board thermal resistance 6.6 °C/W
WIT Junction-to-top characterization parameter 0.3 °C/W
viB Junction-to-board characterization parameter 6.6 °C/W
Rosc (ot Junction-to-case (bottom) thermal resistance 1.6 °C/W

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report.

6.5 Digital Input Electrical Characteristics — OE (SCL), INSEL, ITTP, OTTP, Divide (SDA/MOSI),

ERC(ADDR/CS), Mode
T, =-40°C to 85°C

PARAMETER | TEST CONDITIONS | MIN  TYP  MAX| UNIT

LVCMOS INPUT

ViL1s Low-level LVCMOS input voltage Vpp =18V 0.7 \%
V1.8 High-level LVCMOS input voltage Vpp =18V 1.35 \%
Viopents OPEN-level LVCMOS input voltage Vpp =18V 0.75 1.2 \%
ViLos Low-level LVCMOS input voltage Vpp =25V 0.7 \%
o High-level LVCMOS input voltage Vpp =25V 1.71 \%
Viopenzs  OPEN-level LVCMOS input voltage Vpp =25V 1 1.6 \%
VL33 Low-level LVCMOS input voltage Vpp =33V 1 \%
V3.3 High-level LVCMOS input voltage Vpp =33V 2.3 \%
Viopenzs  OPEN-level LVCMOS input voltage Vpp =33V 1.3 1.9 \%
I Low-level LVCMOS input current Vpb = Vppmax: ViLemos = 0V -120 pA
I High-level LVCMOS input current Vpb = Vppmax: Vikemos = 1.9 V 65 pA
C LVCMOS input capacitance 6 pF
Vi Digital input clamp voltage Vpp = 1.7V, |, =-18 mA -1.2 \%

Copyright © 2012-2019, Texas Instruments Incorporated
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6.6 Universal Input (IN1, IN2) Characteristics
Vpp =18V, 25V, 3.3V, T, =—-40°C to 85°C

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
SINGLE-ENDED MODE
fine,2 Input frequency Single ended® 0.008 250| MHz
ViH Input voltage - high 250 MHz 0.7 x Vpp Vpp \%
Vi Input voltage - low 250 MHz 0.2 x Vpp \%
DIFFERENTIAL MODE
fiINDIFE Input frequency 0.008 400| MHz
) Vpp =25V, 3.3V 0.15 16| V
[Vinoirel  Input swing Vop = 1.8V e 1 v
ITTP = LVDS, Vpp = 3.3V 0.8 25
Vewm Input common mode voltage ITTP =LVDS, Vpp=25V, 1.8V 0.8 Vpp — 0.3 \%
ITTP = HCSL -0.15 0.75
GENERAL CHARACTERISTICS
IiH Input current - high Vpp =3.63V, V|y=3.63V 30 HA
I Input current - low Vpp=3.63V,V, =0V -30 HA
AVIAT Input edge rate 20%—80% 0.75 Vins
DC\ Input duty cycle 40% 60%
Cin Input capacitance 3.5 pF

(1) When using an input in single-ended mode, ground the negative terminal (IN1IN and/or IN2N) and drive the positive terminal (IN1P

and/or IN2P).

8 Submit Documentation Feedback
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6.7 Clock Output Buffer Characteristics (Output Mode = LVDS)
Unless otherwise noted, Vppox = 1.8V, 2.5V, 3.3 V; T, = —40°C to 85°C. See Figure 15, Figure 16, and Figure 17.

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
fout Output frequency 0.008 400 MHz
Output common mode voltage, _
VDDOX = 2 5/3.3 V R =100 Q 1.125 1.2 1.275 \Y
Veu Output common mode voltage
VDDOX = 1.8 V R.=1000 0.9 v
Vool Differential output voltage R_ =100 Q, single-ended Pk-Pk 250 400 550 mvV
Change in magnitude of VOD for _
AVop complementary output states RL=1000 -50 50 mv
Viing Output overshoot and undershoot Percentage of output amplitude VOD 20%
Vos Output AC common mode VN, oirr, pp = 0.9V, R =100 Q, 2 pF 150 | mVP-P
fout = 100 MHz, 10k-20M integration bandwidth,
200
o R, =100 Q
Taoosr  Additive jitter® - - - fs, rms
fout = 400 MHz, 10k-20M integration bandwidth, 180
R, =100 Q
ERC = Slow, 20% to 80%, Z, = 100 Q, 1pF, 800
Vppox = 3.3V
ERC = Slow, 20% to 80%, Z, = 100 Q, 1pF, 700
Vppox = 1.8 V
trlte Output rise/fall time ERC = Medium., 20% to 80%, Z, = 100 Q, 1pF, ps
600
Vopox = 3.3V
ERC = Medium., 20% to 80%, Z, = 100 Q, 1pF, 500
Vopox = 1.8 V
ERC = Fast, 20% to 80%, Z | = 100 Q, 1 pF 300
oDC Output duty cycle 50/50 Input duty cycle 45% 55%
:SP Output short circuit current (single ended) Shorted to GND —24 24| mA
SN
|lpn| Output short circuit current (differential) Complementary outputs shorted together 12 mA
ERC set to high rate. Input t,, t; > 0.6 V/ns, R_ = 100 Q, 33
) Vpp=25V,33V :
ToLyo Propagation delay - ns
ERC set to high rate. Input t,, t; > 0.6 V/ns, R_ = 100 Q,
— 3.8
Vpp =18V
tekew Skew between outputs ERC set to high rate. Input t,, t; > 0.6 V/ns, Equal VDDOX, a5 50 ps
R. =100 Q
Pin mode. f,; = 100 MHz, device in active mode with
toe Output enable to stable clock output outputs disabled, OE asserted 20 us
: Host mode, f,; = 100 MHz, device in power down mode,
tep PD de-asserted to stable clock output PD de-asserted 20 us
i Time from power applied to stable clock Pin mode, f,,; = 100 MHz, OE asserted, measured from 1 ms
i output® time Vpp is valid to stable output.
(1) trfin = trn > 0.6 V/ns.
(2) Parameter depends significantly on power supply design and supply voltage rise time.
Copyright © 2012-2019, Texas Instruments Incorporated Submit Documentation Feedback 9
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6.8 Clock Output Buffer Characteristics (Output Mode = HCSL)

Unless otherwise noted, Vppox, = 1.8 V, 2.5V, 3.3 V; T, = —40°C to 85°C. See Figure 18, Figure 19, and Figure 20.
Supporting PCle Genl, Gen2, Gen3.

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
fouT Output frequency 0.008 400| MHz
Vmax Absolute maximum output voltage® | See Figure 1 1.15 \%
Vmin Absolute minimum output voltage® | See Figure 1 -0.3 \%

R_ = single ended to GND = _50 Q, CL=2pF, 600
Vou ﬁiing!??)—ended output voltage — VDDO.x =25V, 3.3V See Figure 18 v
gh Ry = single ended to GND = 50 Q, C, = 2 pF, 550
VDDOXx = 1.8 V See Figure 18
VoL Single-ended output voltage — low® Z;e: Fsilgt?rlz ingd 10 GND =50 Q, C, =2 pF, 150 mv
Vcross ~ Output crossing point voltage ® See Figure 1 250 550 mV
Vcrossa  Vcross Total variation ©) See Figure 2 140| mv
VRB Ring back voltage margin® See Figure 3 —100 100| mv
Tstagle  Time before Vgg is Allowed®),®) See Figure 3 500 ps
Vos Output AC common mode ;/'ngD'FFv pp=0.9V, R = single ended to GND =50 €, 75 125| mVpp
Tijwmcs.  Additive jitter, input set to HCSL® rDoilfffTer:er%t(ing mz;s&r%kmze%'\tﬂ integration bandwidth. 380| fs, rms
Tiwvos  Additive jitter, input set to LVDS® {Doi:‘JfTer:er%t?gl ?‘Anzss&r%kmze?l'\t/l integration bandwidth. 280| fs, rms
\S/Iow, +150-mV differential, see Figure 4, Vppoy = 3.3 300
Slow, +150-mV differential, see Figure 4, Vppox = 1.8 230
\%
trlte Output riseffall time ©) \l\//led., +150-mV differential, see Figure 4, Vppoy = 3.3 240 ps
Med., +150-mV differential, see Figure 4, Vppoyx = 1.8 180
\%
Fast, +150-mV differential, see Figure 4 140
TMge Output rise/fall time matching See Figure 5 20%
oDC Output duty cycle? Differential measurement, see Figure 6 45% 55%
ERC set to high rate. Input t,, t > 0.6 V/ns, Vpp = 2.5
ToLyo Propagation delay V,33V 38 ns
ERC set to high rate. Input t;, t; > 0.6 V/ns, Vpp = 1.8 V 4.3
tskew Skew between outputs(s) Differential Measurement, Input t,, t; > 0.6 V/ns 35 50 ps
toe Output enable to stable clock output Ellﬂ ant(;dgi’sgjgtl e:d,l(())OE'\g?;é r(;igc\j/ice in active mode with 2 us
top PD de-asserted to stable clock Host mode, fy,t = 100 MHz, device in power down 15 us
output mode, PD de-asserted
oy l—licr::ek gg:n p?g\;ver applied to stable Pin mpde, fout = 100_ MHz, OE asserted, measured 1 ms
put from time Vpp is valid to stable output

(1) Single-ended measurement includes overshoot. Measurement is taken at load capacitors C|_ (see Figure 18).

(2) Single-ended measurement, includes undershoot. Measurement is taken at load capacitors C_ (see Figure 18).

(3) Measurement is taken at load capacitors C, (see Figure 18). If VDDOXx = 1.8 V, the specified minimum Vgy is 550 mV.

(4) TSTABLE is the time the differential clock must maintain a minimum +150 mV differential voltage after rising/falling edges, before it is
allowed to return into the VRB +100 mV differential range. See Figure 3.

(5) trfin = trfin 2 0.6 VIns.

(6) Measured from —150 mV to +150 mV on the differential waveform. The signal must be monotonic through the measurement region for
rise and fall time. The 300-mV measurement window is centered on the differential zero crossing. Slow is 0.53 V/ns, medium is 1.05
V/ns, and fast is 2.1 V/ns. The PCle CEM spec. has a window of 0.6 V/ns to 4 V/ns.

(7) Assumes input duty cycle = 50%.

(8) Skew measured between identical output types with identical loads, identical output power supplies, and identical edge rate settings.

(9) Parameter depends significantly on power supply design and supply voltage rise time.

10 Submit Documentation Feedback Copyright © 2012-2019, Texas Instruments Incorporated
Product Folder Links: CDCUN1208LP



13 TEXAS
INSTRUMENTS

www.ti.com

CDCUN1208LP
SCAS928D —MAY 2012—REVISED APRIL 2019

6.9 Clock Output Buffer Electrical Characteristics (Output Mode = LVCMOS)
Unless otherwise noted, Vppo, as shown in Table sections, T, = —40°C to 85°C. ERC = Fast. For test configurations, see

Figure 21 and Figure 22.

PARAMETER ‘ TEST CONDITIONS | MIN  TYP MAX UNIT
3.3-V MODE
fout Output frequency range 0.0008 250 MHz
Vppox = 2.97 V, loy = —0.1 mA (All ERC Settings) 2.9 \
Vppox = 2.97 V, oy = -5 mA (ERC = SLOW) 4 v
Von LVCMOS high-level output voltage Vooox = 297 V. lon = -8 mA (ERC = MED, FAST)
Vopox = 2.97 V, loyy = —6 mA (ERC = SLOW)
Vopox = 2.97 V, loy = =10 mA (ERC = MED) 2.2 v
Vppox = 2.97 V, loyy = =12 mA (ERC = FAST)
Vppox = 2.97 V, gL = 0.1 mA (All ERC Settings) 0.1 \
Vppox = 2.97 V, lo, =5 mA (ERC = SLOW) 05 v
Vppox = 2.97 V, o, = 8 mA (ERC = MED, FAST)
Voo LVCMOS low-level output voltage
Vopox = 2.97 V, lo, = 6 mA (ERC = SLOW)
Vopox = 2.97 V, I, = 10 mA (ERC = MED) 0.8 v
Vppox = 2.97 V, lo. = 12 mA (ERC = FAST)
Vppox = 3.3V, Vo= 0.5 V; Ty = 25°C -73
lon LVCMOS high-level output current Vppox = 3.3V, Vo =1.0V; Tp =25°C —64 mA
Vppox = 3.3V, Vo = 1.65 V; Ty = 25°C —49
Vopox = 3.3V, Vo =2.8V; Tp = 25°C 78
loL LVCMOS low-level output current Vppox = 3.3V, Vg =23V, Ty=25°C 72 mA
Vppox = 3.3V, Vo = 1.65 V; Tp = 25°C 58
toLH, tPHL Propagation delay 5 ns
ERC = Slow, 20% to 80%, fo,; = 100 MHz, C_ = 8 pF 1.2 Vins
tSLEW-RATE Output rise/fall slew rate ERC = Medium 20% to 80%, f,, = 100 MHz, C, = 8 pF
ERC = Fast, 20% to 80%, fy, = 250 MHz, C, = 8 pF
titt-add Additive jitter four = 100 MHz, 10k-20M integration bandwidth 280 fs
tsi(o) Output skew® 90 ps
odc Output duty cycle®,® fout = 100 MHz; Pdiv = 1 45% 55%
toe Output enable to stable clock output ELTPT:; dgi.sgjgle: dil.(())()Eh/ézéé:!tzéice in active mode with 2 ps
trp PD de-asserted to stable clock output Egségggsé;"é‘a: 100 MHz, device in power down mode, 10 ps
- ILTe f[gm power applied to stable clock Pin mode‘, fout = 100 MHz, OE asserted, measured from 1 ms
put time Vpp is valid to stable output.
(1) The tyo) Specification is only valid for equal loading with identical edge rates and output supply voltages.
(2) Assumes 50% duty cycle at the input.
(3) odc depends on output rise and fall time (tg/tg).
(4) Parameter depends significantly on power supply design and supply voltage rise time.
Copyright © 2012-2019, Texas Instruments Incorporated Submit Documentation Feedback 11
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6.10 Clock Output Buffer Electrical Characteristics (Output Mode = LVCMOS) (Continued)

Unless otherwise noted, Vppo, as shown in Table sections, T, = —40°C to 85°C. ERC = Fast. For test configurations, see
Figure 21 and Figure 22.

clock output®

Vpp is valid to stable output.

PARAMETER | TEST CONDITIONS | MIN TYP  MAX| UNIT
2.5-V MODE
fout Output frequency range 0.0008 250 MHz
Vppox = 2.375 V, loy = -0.1 mA (All ERC Settings) 2.2
Vppox = 2.375 V, loy = -4 mA (ERC = SLOW) 10 v
VoH LVCMOS high-level output voltage Vppox = 2.375 V, loy = - 6 mA (ERC = MED, FAST)
Vopox = 2.375 V, loy = -5 mA (ERC = SLOW) 16 v
Vopox = 2.375 V, loy = - 8 MA (ERC = MED, FAST)
Vppox = 2.375 V, lo. = 0.1 mA (All ERC Settings) 0.1 \%
Vppox = 2.375 V, loy = 4 mA (ERC = SLOW) 05 v
VoL LVCMOS low-level output voltage Vppox = 2.375 V, loy = 6 mA (ERC = MED, FAST)
Vpbpox = 2.375 V, loy = 5 MA (ERC = SLOW) 07 v
Vopox = 2.375 V, lo. = 10 mA (ERC = MED, FAST)
Vopox = 2.5V, Vo = 0.5 V; Tp = 25°C -45
lon LVCMOS high-level output current Vppox = 2.5V, Vo =0.9V; Ty =25°C -39 mA
Vppox = 2.5V, Vo = 1.25 V; T, = 25°C -32
Vppox = 2.5V, Vg = 2.0 V; Tp = 25°C 50
lou LVCMOS low-level output current Vppox = 2.5V, Vg =1.65V; Ty = 25°C a7 mA
Vopox = 2.5V, Vo = 1.25 V; Ta = 25°C 40
toLH, tPHL Propagation delay 55 ns
ERC = Slow, 20% to 80%, f., = 100 MHz, C_ = 8 pF 0.8
tsLEW-RATE Output rise/fall slew rate ERC = Medium 20% to 80%, f,,; = 100 MHz, C, = 8 pF 14 V/ns
ERC = Fast, 20% to 80%, f,,; = 250 MHz, C_ = 8 pF 4
titr-add Additive jitter four = 100 MHz, 10k-20M integration bandwidth 280 fs
tso) Output skew® 90 ps
odc Output duty cycle®® fout = 100 MHz; Pdiv = 1 45% 55%
toe Output enable to stable clock output ELTantOS dgi.sg)g‘le: dyl(())OEl\/;I:;égg;ice in active mode with 2 Hs
trp PD de-asserted to stable clock output gg-sz;s?gg:& fout = 100 MHz, device in power down mode, PD 10 us
- Time from power applied to stable Pin mode, f,,; = 100 MHz, OE asserted, measured from time 1 ms

(1) The tyo) specification is only valid for equal loading with identical edge rates and output supply voltages.
(2) Assumes 50% duty cycle at the input.
(3) odc depends on output rise and fall time (tg/tg).

(4) Parameter depends significantly on power supply design and supply voltage rise time.
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6.11 Clock Output Buffer Electrical Characteristics (Output Mode = LVCMOS) (Continued)

Unless otherwise noted, Vppo, as shown in Table sections, T, = —40°C to 85°C. ERC = Fast. For test configurations, see
Figure 21 and Figure 22.

PARAMETER TEST CONDITIONS | MIN TYP MAX ‘ UNITS
1.8-V MODE
fout Output frequency range 0.0008 250 MHz
Vppox = 1.7 V, loy = =0.1 mA (All ERC Settings) 1.6
Vboox = 1.7 V, loy = —1.5 mA (ERC = SLOW)
Vppox = 1.7 V, loy = =3 mA (ERC = MED) 14 \Y
Von LVCMOS high-level output voltage Vbpox = 1.7 V, loy = —4 mA (ERC = FAST)
Vopox = 1.7 V, loy = -3 mA (ERC = SLOW)
Vboox = 1.7 V, loy = =5 mA (ERC = MED) 1.1 \%
Vboox = 1.7 V, loy = —8 mA (ERC = FAST)
Vbpox = 1.7 V, IoL = 0.1 mA (All ERC Settings) 0.1 \%
Vppox = 1.7 V, lo. =2 mA (ERC = SLOW)
Vopox = 1.7 V, lo. = 3 mA (ERC = MED) 0.3 Y
VoL LVCMOS low-level output voltage Vppox = 1.7 V, lo. =4 mA (ERC = FAST)
Vboox = 1.7 V, I, = 3 mA (ERC = SLOW)
Vboox = 1.7 V, lo. =5 mA (ERC = MED) 0.6 \%
Vboox = 1.7 V, lo. = 8 mA (ERC = FAST)
loH LVCMOS high-level output current Vooox =18V, Vo =08 V: Ty = 25°C - mA
Vopox = 1.8V, Vo = 0.9 V; Ta = 25°C -18
lou LVCMOS low-level output current Vonox = 1.8V, Vo = 1.4V Ta = 25°C 21 mA
Vbpox = 1.8 V, Vo = 0.9 V; T, = 25°C 23
toLH, tPHL Propagation delay 6.8 ns
ERC = Slow, 20% to 80%, f,, = 100 MHz, C, = 8 pF 0.5
tSLEW-RATE Output rise/fall slew rate ERC = Medium 20% to 80%, f,, = 100 MHz, C, = 8 pF 0.8 Vins
ERC = Fast, 20% to 80%, fo, = 250 MHz, C_ = 8 pF 2.7
ttt-add Additive jitter four = 100 MHz, 10k-20M integration bandwidth 350 fs
tsi(o) Output skew® 130 ps
odc Output duty cycle®,® fout = 100 MHz; Pdiv = 1, ERC = MED, FAST 45% 55%
toe Output enable to stable clock output Ziigaggg?g‘é‘“az:;?ezﬂHz‘ device in active mode with outputs 2 Hs
top PD de-asserted to stable clock output zssérgzde, fout = 100 MHz, device in power down mode, PD de- 10 us
- ;:rlicr;]::?( fég{n p%\)/ver applied to stable _Pin mode, fout = 100 MHz, OE asserted, measured from time Vpp 1 ms
put is valid to stable output.

(1) The tyo) Specification is only valid for equal loading with identical edge rates and output supply voltages.
(2) Assumes 50% duty cycle at the input.

(3) odc depends on output rise and fall time (tg/tg).

(4) Parameter depends significantly on power supply design and supply voltage rise time.

Vmax = 1.15V
REFCLK-

Vcrossmax = 550 mV

Vcrossmin = 250 mV

REFCLK+
VMIN 0 7Y/
Figure 1. HCSL Crossing Point Voltage
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REFCLK-

REFCLK+

Figure 2. HCSL Variation of VCROSS Over All Rising Clock Edges

TstaBLE

Vgg = -150 mV

Vy =-150my————F———d—————— W’ﬁ:
REFCLK+

minus VRB
REFCLK - TsTaBLE

Figure 3. HCSL Ring Back Margin and Timing

VH-+150 MV = e e = R -
o150 mv:_:;z_/: ___________________ R i
REFCLK +

Minus
REFCLK -
Figure 4. HCSL Rise Fall Time and Edge Speed
A
REFCLK- REFCLK- & &
Vcross MEDIANT 75 MV _ N N
VcRross MEDIAN VCROSSMEDIAN o e o S e
VCROSSMEDIAN- 75 MV = e =9l e D ——— — —
REFCLK + REFCLK +
Figure 5. HCSL Rise Fall Time Matching
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Clock Period (Differential )

K
X

Positive Duty Cycle
(Differential )

Negative Duty Cycle
(Differential )

ov

REFCLK+
Minus

REFCLK-

Figure 6. HCSL Duty Cycle
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6.12 Typical Characteristics
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Figure 7. High-Level Output Voltage Figure 8. Low-Level Output Voltage
vs Current - LVCMOS Mode vs Current - LVCMOS Mode
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Figure 9. CDCUN1208LP LVCMOS Signal Swing Figure 10. CDCUN1208LP LVCMOS Signal Swing
Characteristics (3.3-V Mode) Characteristics (2.5-V Mode)
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Figure 11. CDCUN1208LP LVCMOS Signal Swing Figure 12. CDCUN1208LP LVCMOS Capacitive Load Drive
Characteristics (1.8-V Mode) Characteristics (3.3-V Mode)

16 Submit Documentation Feedback

Copyright © 2012-2019, Texas Instruments Incorporated

Product Folder Links: CDCUN1208LP



13 TEXAS
INSTRUMENTS

www.ti.com

CDCUN1208LP
SCAS928D —MAY 2012—REVISED APRIL 2019

Typical Characteristics (continued)
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Figure 13. CDCUN1208LP LVCMOS Capacitive Load Drive Figure 14. CDCUN1208LP LVCMOS Capacitive Load Drive
Characteristics (2.5-V Mode) Characteristics (1.8-V Mode)
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7 Parameter Measurement Information

7.1 Test Configurations

Oscilloscope
| aaa
| o
a BEa.
1] a g Eam

High —I=
'9 CH1 CH2
Impedance F 9
Probes

LVDS

Copyright © 2017, Texas Instruments Incorporated

Figure 15. CDCUN1208LP LVDS Output - Test Setup

Oscilloscope

e

PCB Trace
50 Q

Copyright © 2017, Texas Instruments Incorporated

Figure 16. CDCUN1208LP LVDS Output - Propagation Delay/Skew Measurement Setup

Spec Analyzer

g8 =82
PCB Trace Cable BALUN Cable E@
—o—mro-e— ro— €
) SMA 50 Q

SMA SMA L
@) @) i 50 Q(3)
Copyright © 2017, Texas Instruments Incorporated

Figure 17. CDCUN1208LP LVDS Output - Phase Noise/Jitter Measurement Setup

Figure 18 shows the configuration used to measure the HCSL buffer characteristics. Either single-ended probes
with math or differential probes can be used for differential measurements. The 50-Q differential trace length is

up to 15 inches.
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Test Configurations (continued)

Oscilloscope
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Figure 18. CDCUN1208LP HCSL Output — Measurement Configuration With Load

Oscilloscope
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SMA
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Figure 19. CDCUN1208LP HCSL Output — Propagation Delay/Skew Measurement

Spec Analyzer
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PCB Trace Cable BALUN Cable
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Figure 20. CDCUN1208LP HCSL Output — Phase Noise/Jitter Measurement Configuration
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Figure 21. CDCUN1208LP LVCMOS Output — Measurement Configuration
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Test Configurations (continued)

Spec Analyzer

PCB Trace

LVCMOS
SMA

Copyright © 2017, Texas Instruments Incorporated

Figure 22. CDCUN1208LP LVCMOS Output — Phase Noise/Jitter Measurement Setup

Signal Generator

BALUN Cable PCB Trace

Signal Generator
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(b) Vbias
Copyright © 2017, Texas Instruments Incorporated

Figure 23. CDCUN1208LP Universal Input - Differential Mode Measurement Setup

Signal Generator

\(PCB Trace

Copyright © 2017, Texas Instruments Incorporated

Figure 24. CDCUN1208LP Universal Input - Single-Ended Mode Measurement Setup
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Test Configurations (continued)
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Figure 25. CDCUN1208LP Power Consumption Measurement Setup
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8 Detailed Description

8.1 Overview

The CDCUN1208LP is a 2:8 fan-out buffer featuring a wide operating supply range, two universal differential or
single-ended inputs, and universal outputs (HCSL, LVDS, or LVCMOS) with edge rate control. The clock buffer
supports PCle Genl, Gen2, and Gen3. One of the device inputs includes a divider that provides divide values of
11, 12, /4, or /8. The device is flexible and easy to use. The state of certain pins determines device configuration
at power up. Alternately, the CDCUN1208LP provides a SPI/12C port with which a host processor controls device
settings. The CDCUN1208LP delivers excellent additive jitter performance, and low power consumption. The
device can run in mixed output supply mode with a dedicated supply pin for each group of outputs. This allows
the device to work as an LVCMOS-level translator as well.

8.2 Functional Block Diagrams
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Figure 26. CDCUN1208LP Typical Application Example — LVCMOS Output Mode
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Functional Block Diagrams (continued)
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Figure 27. CDCUN1208LP Applications — HCSL and LVDS Fan-Out Buffer Mode

8.3 Feature Description

8.3.1 Device Control Using Configuration Pins

Figure 28 illustrates and Table 1 lists the CDCUN1208LP device settings using the configuration pins. Some pins
sense three different states (HIGH, LOW, OPEN) according to Figure 28 and Digital Input Electrical
Characteristics — OE (SCL), INSEL, ITTP, OTTP, Divide (SDA/MOSI), ERC(ADDR/CS), Mode. The device
samples the state of the pins at power up and configures the device accordingly. Certain pins including INSEL
and OE are sampled continuously; thus, changes of state of INSEL or OE control the device instantly.
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Feature Description (continued)

Vop

)
AUTou'NZ INSEL i

Ium

VDD

LVCMOS I\HCSL

N
ILVDS

ITTP

N _k-' oUuT1p
[]
IN1P :E> \\ —§ OUT1y
ININ g -:. OUT2,
IN2P N - § —h ouT2y
i |n2418
IN2N |- — / L1 L

VDD

l.........l.l...T.T...... ecccccncccncas

Nnen'’*  pIVIDE
ofg

I’/z

MODE (PINS) >é—gf

N

Voo

CDCUN1208LP :._f}q

E ERC SIOW\I

Copyright © 2017, Texas Instruments Incorporated

Figure 28. CDCUN1208LP Pin Configuration Overview
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Table 1. CDCUN1208LP Pin Configuration Summary

PINNAME | PIN NUMBER DEFINITION DEVICE Lo o A TION
DEVICE OUTPUTS
OTTP 19 Output type setting See Table 2
ERC 31 Edge rate control See Table 3
OE 32 Device global output enable See Table 4
DEVICE INPUTS
ITTP 8 Input type setting See Table 5
DIVIDE 1 IN2 input divider control See Table 6
INSEL 2 Input multiplexer setting See Table 7
24 Submit Documentation Feedback Copyright © 2012-2019, Texas Instruments Incorporated

Product Folder Links: CDCUN1208LP



13 TEXAS
INSTRUMENTS
CDCUN1208LP

www.ti.com SCAS928D —MAY 2012—REVISED APRIL 2019

8.3.1.1 Configuration of Output Type (OTTP)

Table 2 shows how to set the output buffer type using the OTTP pin. This setting affects all device outputs
equally. Certain combinations of output buffers include a dedicated power supply pin, which must be properly
bypassed. If the device output configuration is set to LVCMOS, then the supply voltage applied establishes the
switching thresholds corresponding to the supply provided according to Clock Output Buffer Electrical
Characteristics (Output Mode = LVCMOS). For example, if OUT1 and OUT2 are supplied with a 1.8-V power
supply through the VDDOL1 pin, the switching thresholds are set to the 1.8-V logic domain. The system may have
other logic supplies (1.8 V, 2.5 V, or 3.3 V) connected to the device on different output buffer supply domains
simultaneously. This enables the device to clock devices operating on different supplies, without the need for
external logic level translation buffers. The CDCUN1208LP automatically adjusts the switching thresholds
corresponding to these common logic power supply voltages. For more information regarding the power supplies
for the output section, see Device Power Supply Connections and Sequencing.

Table 2. CDCUN1208LP Pin Configuration of Output Type

OTTP (Pin 19) OUTPUT TYPE
LOW LVDS
HIGH HCSL
OPEN LVCMOS

8.3.1.2 Configuration of Edge Rate Control (ERC)

The CDCUN1208LP supports Edge Rate Control (ERC), to tailor jitter and EMI performance from device outputs.
Table 3 shows the edge rate control setting. This setting affects all device outputs equally. Each edge rate
setting is unique to the output buffer type selected as described in Clock Output Buffer Characteristics (Output
Mode = LVDS), Clock Output Buffer Characteristics (Output Mode = HCSL), and Clock Output Buffer Electrical
Characteristics (Output Mode = LVCMOS).

Table 3. CDCUN1208LP Pin Configuration of Output Edge Rate

ERC (Pin 31) OUTPUT EDGE RATE
LOW SLOW
HIGH MEDIUM
OPEN FAST

8.3.1.3 Control of Output Enable (OE)

Table 4 shows how the output enable pin controls the device outputs. The OE pin is sampled continuously, so

that the application may turn on/off the output buffers at any time.

Table 4. CDCUN1208LP Pin Control of Output Enable

OE (Pin 32) OUTPUT ENABLE
LOW DISABLED in tri-state
HIGH ENABLED
OPEN RESERVED®

(1) Leaving the Output Enable pin OPEN causes the CDCUN1208LP to malfunction. This pin must be

driven high or low at all times.
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8.3.2 Input Ports (IN1, IN2)

8.3.2.1 Configuration of the Input Type (ITTP)
Table 5 describes how to set the input buffers to the appropriate switching levels using the ITTP pin. For proper

input termination, see Figure 46.

Table 5. CDCUN1208LP Pin Control of Input Type (ITTP)

ITTP (Pin 8) ITTP SETTING
LOW LVDS
HIGH HCSL
OPEN LVCMOS

8.3.2.2 Configuration of the IN2 Divider (INDIV)

Table 6 describes how to set the input divider using the DIVIDE pin. If the /8 setting is desired, then this feature
is accessed through the host configuration method only; refer to Device Control Using the Host Interface.

Table 6. CDCUN1208LP Pin Control of INDIV Divider

DIVIDE (Pin 1)

INDIV DIVIDER SETTING

LOW

2

HIGH

14

OPEN

1

8.3.3 Smart Input Multiplexer (INMUX)

The smart multiplexer supports manual and automatic switching between IN1 and IN2. If enabled, the smart
multiplexer switches automatically between clock inputs based on a prioritization scheme shown in Table 7. If
using the smart multiplexer auto mode, the frequencies of the clocks applied to the smart multiplexer through IN1
and IN2 (through the divider) may differ by up to 20%. The phase relationship between clock inputs has no
restrictions. The smart multiplexer includes signal conditioning that provides glitch suppression.®

Upon the detection of a loss of signal on the input with higher priority, the smart multiplexer switches over to the
other clock input on the first incoming rising edge. During this switching operation, the output of the smart
multiplexer is low. Upon restoration of the higher priority clock, the smart multiplexer waits until it detects four
complete cycles from the higher priority clock prior to switching the output of the smart multiplexer back to the
higher priority clock. During this switching operation, the output of the smart multiplexer remains high until the

next falling edge as shown in Figure 29.
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8.3.3.1 Pin Configuration of the Smart Input Multiplexer (INMUX)

Table 7 shows how to control the smart input multiplexer. In pin configuration mode, the INSEL pin is sampled
continuously, so that the application may select the input clock at any time.

Table 7. Control of INMUX via the INSEL Pin

INSEL(Pin 2) IN1 BUFFER SETTING IN2 BUFFER SETTING
LOW ON and selected by INSEL multiplexer OFF
HIGH OFF ON and selected by INSEL mux
OPEN Smart multiplexer selects input. IN1 is the primary input (it has the highest priority, therefore if it is available,
the smart multiplexer selects IN1)

pri rer | L[ LTI

SEC _REF
Internal
Reference Clock

Q\ Secondary Clock

ZM Primary Clock Primary Clock

Figure 29. CDCUN1208LP Smart Multiplexer Operation

(1) This implementation does not implement a phase build-out mechanism; rather, analog filtering insuring a smooth transition at device
outputs.
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8.4 Device Functional Modes

8.4.1 Device Control Using the Host Interface

Host configuration mode affords a greater degree of flexibility. Unlike pin configuration mode, in which the pin
settings affect the entire device, host configuration mode enables the user to apply different settings to each
input and output port, as depicted in Figure 30. This includes the ability to mix and match output type, edge rate
control, and output enable settings. The host interface is enabled or selected by strapping the MODE pin either
high (for 1°C) or low (for SPI) and resetting the device. Additional device features are accessible only through the
host interface as well. For instance, the user can configure the input divider (IDIV) to /8 in host configuration
mode only. Additionally, the system can power down the device through device registers.

8.4.1.1 OE and INSEL in Host Configuration Mode

In host configuration mode, the OE pin is no longer available; thus buffers are controlled individually through the
host interface. The input multiplexer can be controlled either through the pin or through the device registers, in
accordance with Table 12.
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Figure 30. CDCUN1208LP Host Configuration — Typical Application
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Device Functional Modes (continued)

When the host interface is enabled, certain pins take on alternative functions, according to Table 8.

Table 8. CDCUN1208LP Host Configuration Pins

PIN NAME ALT PIN NAME PIN NAME IN PIN CONFIGURATION
IN IN PIN MODE PIN PIN NAME IN HOST PROGRAMMING MODE MODE

HOST MODE | (MODE = OPEN) | NUMBER (WIS S0 W2l iy 60 196 (only if MODE/Pin 30 is OPEN)

MODE 30 Programming mode
1 =12C, 0 = SPI,OPEN = Pins (alternative
description applies)

SDA/MOSI DIVIDE 1 Host interface data (1°C) / SPI Master output Input divider pin control
slave input (data In)
MISO OTTP 19 SPI master input slave output (data out) Output type (OTTP) pin control
SCL OE 32 Host interface clock Device output enable
1 = Enable, O = Disable
ADDR/CS ERC 31 Host interface address (12C) / chip select (SPI) | Output edge rate control
Pull ADDR to GND for I12C communication 1 = Fast, 0 = Slow, OPEN = Medium

The CDCUN1208LP samples the MODE pin after the device exits the power-on reset (POR) state. The device is
placed in the RESET state in one of two ways: a POR circuit automatically resets the device after power is
applied; or through the RESET bit (R15[1]) in register memory (see Table 12). This RESET bit is only accessible
in host configuration mode. If the MODE pin (pin 11) is open (no connection), then the device is placed in the pin
configuration mode and all settings are determined by the state of various pins according to Table 1 and
Figure 28. If the MODE pin is low, then device enables the SPI interface; and, if MODE is high, then I°C is
enabled.

2] pr—
52 ITTP "
£E DIVIDE OTTP g 2
n— ERC 53
Power @ =
On O or—
Reset Power g ] IN2
On o 2 IN1
(POR) Reset oSl
S e |in2 (POR) S—
25 CDCUN1208LP 52 CDCUN1208LP
32 IN1 oUTn at INSEL
a=— o9 =8 OUTn o
58 ouT2 g 2 g— | mso £g
2 ¢ INSEL OUT1 78 R SCK ourt2 R
=3 £S SDA/MOSi ouT @ °
oo E[__ | appbrics
Ss
Open MODE OE R High or Low MODE
Pin Configuration Mode Host Configuration Mode
Copyright © 2017, Texas Instruments Incorporated
Figure 31. CDCUN1208LP Pin and Host Configuration Mode
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8.5 Programming
8.5.1 Host Interface Hardware Information

8.5.1.1 SPI Communication

A SPI communication link includes a master and one or more slaves (note that CDCUN1208LP supports only
single-device). Table 8 lists the four signal lines that form a SPI communication link. Figure 32 shows the format
for SPI messages. The SPI master (host) initiates communication by asserting SCS low. Information on SDI/SDO
is latched on each rising edge of SCL. The first bit transmitted on SDI establishes the direction of the SPI
transfer. Next, the master transmits the address to be written/read (up to 15 bits). If the operation is a write, the
master transmits 16 data bits on SDI. If the transfer is a read, the slave transmits 16 data bits on SDO (the
master continues to clock the transfer through SCL). Figure 34 and Table 9 show the timing specifications for
SPI.

WRITE
(7]
(@]
[

501 | & asa|suafasz|mas| o] o | an [ a7 | o | 5 ae [ 2| 2 ms [ 0| Dont Care )C
SDO] Hi-Z XDIB

Figure 32. SPI Message Format

READ

D14|D13|D12|D11({D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1

8.5.1.1.1 CDCUN1208LP SPI Addressing

Figure 33 shows how to construct the address field for SPI messages to and from the CDCUN1208LP. The
device is assigned a 4-bit fixed address (0001b). For the host to communicate with the CDCUN1208LP, the
address must include this fixed value in the correct position for the device to recognize the message.

WRITE
(%2
o
-

SDI J R Al4|A13|A12|A11|A10|A9|A8|A7 |A6 |A5|A4|A3|A2 |A1 |A0 Don't Care I

READ

5o X Hiz )qD15|m4‘ma‘mz|m|mo|D9|DglmlDe‘oslmloalozlmloopc

SPI Fixed Address CDCUN1208LP Register Address

Figure 33. CDCUN1208LP Device Addressing - SPI Mode

8.5.1.1.2 Writing to the CDCUN1208LP

To initiate a SPI data transfer, the master (host) asserts the SCS (serial chip select) pin low (see Figure 32). The
first rising edge of the clock signal (SCL) transfers the bit presented on the SDI pin of the CDCUN1208LP. This
bit signals if a read (first bit high) or a write (first bit low) will transpire. The master shifts data to the slave with
each rising edge of SCL. Following the W/R bit are 4 fixed bits followed by 11 bits that specify the address of the
target register in the register file (see Figure 33). The 16 bits that follow are the data payload. If the master sends

30 Submit Documentation Feedback Copyright © 2012-2019, Texas Instruments Incorporated
Product Folder Links: CDCUN1208LP



i3 TEXAS
INSTRUMENTS
CDCUN1208LP

www.ti.com SCAS928D —MAY 2012—REVISED APRIL 2019

Programming (continued)

an incomplete message, (that is, the master de-asserts the SCS pin high prior to a complete message
transmission), then the slave aborts the transfer, and device makes no changes to the register file or the
hardware. The master signals the slave of the completed transfer and disables the SPI port by de-asserting the
SCS pin high. At no time should the clock be toggled while SCS is high. CDCUN1208LP should always be used
in single-slave SPI configuration.

8.5.1.1.3 Reading From the CDCUN1208LP

As with the write operation, the master first initiates a SPI transfer by asserting the SCS pin low. The host signals
a read operation by shifting a logical high in the first bit position, signaling the slave that the master is initiating a
read data transfer from the slave. Thereafter, the master specifies the address of interest according to Figure 33.
During the 16 clock cycles that follow, the slave presents the data from the register specified in the first half of
the message on the SDO pin. The master signals the slave that the transfer is complete by de-asserting the SCS
pin high. At no time should the clock be toggled while SCS is high. CDCUN1208LP should always be used in
single-slave SPI configuration.

8.5.1.1.4 Block Write/Read Operation

The CDCUN1208LP supports a block write and block read operation. The master need only specify the lowest
address of the sequence of addresses that the host needs to access. The CDCUN1208LP automatically
increments the internal register address pointer if the SCS pin remains active low after the SPI port finishes the
initial 32-bit transmission sequence. Each transmission of 16 bits (a data payload width) results in the slave
automatically incrementing the address pointer (provided the SCS pin remains active low for all sequences).

scL M s./:/_\;\_/;/ : \_“_/ \_/ \i\—
— X E@( ~ODO X DON'T CARE i
DON'T CARE X D15 X:: "LX X i

Figure 34. SPI Timing Diagram
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Programming (continued)
Table 9. SPI Timing Specifications

PARAMETER MIN TYP MAX | UNIT
felock Clock frequency for the SCL 20 MHz
ty SCS to SCL setup time 10 ns
to SDI to SCL setup time 10 ns
ta SDI to SCL hold time 10 ns
ty SCL high duration 25 ns
ts SCL low duration 25 ns
tg SCL to SDO Setup time 10 ns
t7 SCS pulse width 20 ns
tg SCL falling edge to SCS release time 10 ns

8.5.1.2 I°C Communication

The CDCUN1208LP incorporates an I°C port compliant with 1°C Bus Specification V2.1 (7-bit addressing). Some
highlights are contained herein to E)rovide clarity with respect to how communication between the host and the
CDCUN1208LP is facilitated. The I1°C bus comprises two signals (clock — SCL, and data — SDA). I1°C implements
a master-slave protocol and supports multi-master implementations. Unlike SPI that implements a chip select
signal for device-level addressing and separate data signals for transmit and receive, I°C embeds the device
address in the serial data stream. Because of this, devices that reside on the 1°C must have a unique bus
address. I°C also uses the protocol to control the direction of data flow through the data signaling line.
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8.5.1.2.1 Message Transmission

8.5.1.2.1.1 Data and Address Bits

When transmitting address or data bits, the transmitter must only change the state of SDA when SCL is low.
During the time that SCL is high, SDA must be stable (no transitions).

on X X

SCL
SDA Stable SDA State
Data Valid Change
Permitted

Figure 35. 1°C Data/Address Bit Transmission

8.5.1.2.1.2 Special Symbols — Start (S) and Stop (P)

Messages are framed by the master by generating a START and a STOP symbol. The START symbol is
signaled by transitioning the SDA line from high to low while the SCL line is high. The STOP symbol is signaled
by transitioning the SDA line from low to high while the SCL line is high.

— 2k p—

SDA / MESSAGE BODY \
scL \ / \ /

Figure 36. 1°C Bus START and STOP Symbol Generation

8.5.1.2.1.3 Special Symbols — Acknowledge (ACK)

The acknowledge symbol must be sent by the receiver during the 9" clock cycle after the transmitter sends a
byte of data. The transmitter allows the SDA pin to go high, and the receiver pulls the line low to acknowledge
the receipt of the byte (leaving the SDA high indicates that the byte was not received). If this occurs the
transmitter issues a STOP and retransmits the message. If the receiver is not prepared to receive another byte, it
can suspend transmission by holding the SDA line low during the ACK time slot. When the receiver is ready to
receive another byte, it releases the SDA line.
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8.5.1.2.1.4 Generic Message Frame

Figure 37 shows a typical format for I2C messages. The message frame is bracketed by the START and STOP
symbols (both generated by the master). If a START symbol has not been transmitted, then the bus is
considered ‘available’. If a START symbol has been transmitted and a STOP symbol has not been transmitted,
the bus is considered ‘busy’. The first 8 bits transmitted include the R/W bit and a 7-bit 1°C address field. The
reception of each byte grouping that is transmitted must be acknowledged by the receiver. Next, the high byte of
the data pay load is transmitted (MSB first) followed by an acknowledgment by the receiver. Finally, the low byte
is sent. After acknowledgment, the master sends a STOP symbol to end the message frame.

Nissalesul el
TR A

START 12C RW  ACK DATA ACK DATA ACK  sTOP
ADDRESS (HIGH (Low
BYTE) BYTE)

Figure 37. 1°C Message Format

8.5.1.2.1.5 CDCUN1208LP Message Format

Figure 38 shows the format of addressing and flow control for 1°C messages to and from the CDCUN1208LP. A
message includes two address fields. The I°C address is used to support multiple devices on the bus (each
device must have a unique I°C address). The register address specifies which register of the device identified by
the 1°C address is to be written/read.

Read: 1 Byte: 1
Write: 0 Block: 0

AN

——
Message 7 | A B A
Addressing | £ 12C Address R/W| C ([Y/B Slave Address C
and Control | T 7 Bits 1 Bit | K11 Bit 7 Bits K e
0/1/0(1]0]0 |0 ‘0‘0‘0‘A3‘A2‘A1‘A0‘
- J \ _/
e
CDCUN1208LP CDCUN1208LP
I>’C Address Register Address

Figure 38. CDCUN1208LP I°C Message - Addressing

8.5.1.2.1.6 CDCUN1208LP Device Addressing (I°C Address)

Figure 38 outlines the construction of the 1°C address shown in Figure 37. The I°C address is set to 7b'0101000,
or 0x28. The ADDR pin must be pulled to ground. The next 8 bits transmitted is called the register address.
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8.5.1.2.1.7 CDCUN1208LP Device Addressing (Register Address)

Figure 38 shows the format of the register address field of the I°C message. The first bit determines if the
transfer is a byte or a block (more than one byte). The CDCUN1208LP register width is 16 bits (2 bytes),
therefore, generally block addressing is used to access each register in its entirety. Because the I°C protocol
requires that the slave address is a 7-bit field, the leading 3-bits are all ‘0O’ while the trailing 4-bits specify the
device register of interest.

8.5.1.2.2 IC Master and Slave Handshaking

Figure 39 shows the handshaking between the master (host) and the slave (CDCUN1208LP) that the 1°C
protocol supports. In all cases, the master drives the SCL (clock line); however, depending on the direction of
transfer/acknowledgment, the master or the slave device drives SDA (data line).

WRITE |7 Al & Data Al pata Al's
Word A 12C Address | 0 |C| @ | Slave Address |C High Byte (¢} Low Bvte (] g
T 7 Bits K| « 7 Bits k| (HighByte) il (LowByte) Il © Slave Drives SDA
S Al A S A A A ;
T L s|T R s Master Drives SDA
'ﬁAg A | 12CAddress |0 |C| 0 |Slave Address || T | A | 12CAddress |1 |C (Hi;ag o) | C (Loaaé?te) cl:
or T 7 Bits K| « 7 Bits Kler|T 7 Bits o [K K K|e

Figure 39. 1°C Master and Slave Handshaking Example

8.5.1.2.3 Block Read/Write

For block write/read operations, the bytes are accessed in sequential order from lowest to highest byte (with
most significant bit first), with the ability to stop after any complete byte has been transferred. The start address
of the transfer is specified in the same way a single word transfer is initiated.
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8.5.1.2.4 I2C Timing
Figure 40 and Table 10 provide details regarding the timing requirements for 1C:

ACK STOP
STOP START
twiscLy) |, twisciH) tism) tismy
—>| [«— —> |«
- f \ / \ ViHsm)
sct / \ / \ Vism
=7 N SN | — |
th(STARD> B le—>tsy(spata)
b = lsm)
tsu(sTART) e [« ith(spaTa) trsm) tsu(sToP)
tBUS — |€— ) amm—
— ¢ T
SDA. \ P / VIH(SM)
A I\ J Vivew
Figure 40. 1°C Timing Diagram
Table 10. IC Timing Requirements
PARAMETER MIN  MAX| UNIT
fscL SCL clock frequency 0 100 kHz
tsu(START) START setup time (SCL high before SDA low) 4.7 us
th(START) START hold time (SCL low after SDA low) 4 us
tw(scLL) SCL low-pulse duration 4.7 us
tw(scLH) SCL high-pulse duration 4 us
th(spa) SDA hold time (SDA valid after SCL low) 0 3.45 us
tsuspa) SDA setup time 250 ns
tr SCL / SDA input rise time 1000 ns
t SCL / SDA input fall time 300 ns
tsu(sToP) STOP setup time us
teus Bus free time between a STOP and START condition 4.7 us
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8.6 Register Maps

8.6.1 Devi

ce Registers

8.6.1.1 Device Registers: Register 00-07

Register 00: OUT1
Register 01: OUT2
Register 02: OUT3
Register 03: OUT4
Register 04: OUT5
Register 05: OUT6
Register 06: OUT7
Register 07: OUT8
Table 11. CDCUN1208LP Register 0—7 Bit Definitions
RAM BIT BIT NAME RELATED BLOCK DESCRIPTION / FUNCTION POWER UP CONDITION
15
14
13 Tl RESERVED Tl RESERVED
12
11
OuUTx CMOS MODE
10 OUTx_CMOS_MODE 1 - Both sides pseudo differential 0
0 — Both sides in phase
9 OUTx Edge Rate Control 0
111 — Medium
8 : 0
OUTX_ERCI[2:0] 100 - Fast
! 000 - Slow 0
6 0
5 Tl RESERVED TI RESERVED 0
Reg 00: OUT1 OUTx Output Enable
Reg 01: OUT2 OTTP = LVCMOS
Reg 02: OUT3 11 - OUT1P: ON | OUTIN: ON
4 Reg 03: OUT4 | 10— OUT1P: ON |OUTIN: OFF 0
. Reg 04: OUT5 01 — OUT1P: OFF| OUT1N: ON
OUTx_OE[L0] Reg 05- OUT6 | 00 — OUT1P: OFF| OUTIN: OFF
Reg 06: OUT7 . )
Reg 07: OUT8 OTTP = Differential (LVDS, HCSL)
3 00 — OFF 0
11-ON
2 OUTx Output Type 0
11 - HCSL
OUTx_OTTP[1:0] 10 — Reserved
1 01 - LVCMOS 0
00 - LVDS
OUTx Buffer
0 OUTx_PD 1 — Disabled in Tri-State 0
0 - Enabled
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Table 12. CDCUN1208LP Registers 11-15 Bit Definitions
REGISTER POWER UP
ADDRESS RAM BIT BIT NAME RELATED BLOCK DESCRIPTION / FUNCTION CONDITION
15 TI RESERVED
14 TI RESERVED
13 TI RESERVED
12 TI RESERVED
11 TI RESERVED
10 TI RESERVED
9 TI RESERVED
8 TI RESERVED 0
7 TI RESERVED 0
6 TI RESERVED 0
5 IN_DIV[1] Input Divider Control 0
11 Input 11 f /8
L 10=/4
4 IN_DIV[O] (IN2 — Divider) 01=/2 0
00=/1
3 IN_TYPE[1] Input Type 0
Input(l) 11=HCSL
10=LVCMOS
2 IN_TYPE[0] (IN1andIN2Type) | _\\ovos 0
00=LVDS
1 INSEL[1] Input Multiplexer Control 0
1 1 = Control through INSEL pin
Input 1 0 = Smart MUX enabled, IN
0 INSEL[O] (multiplexer) 1=primary 0
0 1 = IN2 buffer selected
0 0 = IN1 buffer selected
12-14 ALL TI RESERVED
2-15 TI RESERVED
Device Reset
1 RESET 1 = Reset device 0
15 0 = Run device
Device Power Down
0 PD 1 = Device is powered down 0
0 = Device is active

(1) When configuring device inputs as LVCMOS, apply the single-ended clock signal to INXP and leave INxN either floating or ground it.
The power supply voltage (1.8 V, 2.5V, or 3.3 V) applied to Vpp (pin 5) establishes the switching thresholds for IN1 and IN2 in
LVCMOS mode.

38 Submit Documentation Feedback Copyright © 2012-2019, Texas Instruments Incorporated
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9 Application and Implementation

validate and test their design implementation to confirm system functionality.

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should

9.1 Application Information

The CDCUN1208LP is a low additive jitter, 2:8 fan-out buffer with universal inputs and outputs. The low-power
consumption, low output skew, and low additive jitter make for a flexible device in demanding applications.

9.2 Typical Application

9.2.1 PCI Express Applications
Texas Instruments offers a complete clock solution for PCI Express applications. The CDCUN1208LP can be

used to fan out the 100-MHz clock signal provided by the CDCM9102 as depicted in Figure 41.

100 MHz LVPECL

25MHz CDCM9102

VDD

HCSL input

HCSL output

Figure 41. Clock Solution for PCle Express Applications

9.2.1.1 Design Requirements

150 Qg

150 Q 56Q§ 56 Q

For this design example, use the parameters shown in Table 13.

Table 13. Design Parameters

PARAMETER VALUE
Input single ended frequency of at
fing,2 least 800 kHz and at most 250
MHz.
Input differential frequency of at
fiINDIEE least 800 kHz and at most 400

MHz (here 100 MHz).

AV/AT Input edge rate

Input slew rate of at least 0.75
Vins.

ouTsP
OUT8N

Copyright © 2017, Texas Instruments Incorporated

Up to 8x
100MHz

HCSL
outputs
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9.2.1.2 Detailed Design Procedure
The CDCUN1208LP is a easy-to-use device. The user determines the following parameters in order:

In control mode:

» Pin control mode or SPI mode (host interface) : this is done by externally pulling up or pulling down the
MODE pin.

In pin control mode:

e The input type, optional input divider ratio and input multiplexer selection should be set.

« The output type, optional output edge rate control, and output enable should be set. This is described in detall
in Device Control Using Configuration Pins.

In host control mode:

» SPl interface should be connected to the host (only one CDCUN1208LP device can be connected to the bus).

» Communication should follow the procedure described in Device Control Using the Host Interface.

9.2.1.3 Application Curves

o Pl
: T il
‘.‘_“'“1.& \ i -
i -——_ i
= AT | ' L
520w e : = o = o
Figure 42. Output 1 (LVCMOS) Phase Noise With Clean Figure 43. Output 2 (LVCMOS) Phase Noise With Clean
122.88-MHz Source 122.88-MHz Source

(PN is Slightly Worse Due to the Mux and the Divider)
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9.3 Systems Examples

Figure 44 shows a typical application in which the receiver is off-board. The PCle Specification (CEMZ2.0)
requires that all source termination is on the motherboard (not on the daughter card). For this reason, the
termination resistors are placed as shown. Additionally, source resistors are employed to eliminate ringing. In this
case, Z, can vary between 40 Q and 60 Q and Rg can range from 22 Q to 33 Q.

Rs (2) Motherboard Traces 1" Trace

== 1>

HH_

Z. (Z)i i Connector I T
A4

CL=2pF (2)

Copyright © 2017, Texas Instruments Incorporated
Figure 44. Typical Configuration — Off-Board Receiver
Figure 45 shows a typical application in which the receiver is on-board. In this case, series resistors are not

required to eliminate ringing as proper termination is achieved. In this case, two termination resistors, Z, = 49.9
Q, are placed close to the receiver.

===

Motherboard >

Traces i

Copyright © 2017, Texas Instruments Incorporated

1" Trace

Z.(2)

Figure 45. Typical Configuration — On-Board Connection
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10 Power Supply Recommendations

10.1 CDCUN21208LP Power Consumption

Table 14. CDCUN1208LP Power Consumption (T, = —40°C to 85°C)

DEVICE SETTINGS (See Table 1)(1) TEST MAX CURRENT MAX CURRENT
PARAMETER i CONFIGURATION DESCRIPTION Vpp= 1.8V Vpp = 3.3V UNIT
MODE | OE | ERC | OTTP | INSEL | ITTP | PD Bit four = fin = 100 MHZ | four = fi, = 100MHzZ
Host configuration
| LorH L X X X L H mode Device power down 3 4 mA
PD1.8,3.3 (see Host p!
Configuration Mode)
lcore183.3 (e} L X X X L X Figure 25a,b,c Device outputs off 26 35 mA
. HCSL buffer current
lhcsi1833 (o] H (o] H L o X Figure 25a consumption(z) 23 23 mA
; LVDS buffer current

livpsi1833 o] H (o] L L (o) X Figure 25b Consumplion(2> 9 9 mA
LVCMOS buffer

livemosis3.3 [¢] H [¢] (0] L (0] X Figure 25¢ current consumption 8 11 mA
(one side)®
Device current

IpEv-HesL183.3 [¢] H [¢] H L (0] X Figure 25a consumption — HCSL 200 200 mA
mode
Device current

Ipev-LvDs183.3 o H o L L (e] X Figure 25b consumption — LVDS 80 90 mA
mode
Device current

Ipev-Lvemos1.8,3.3 [¢] H [¢] (0] L (0] X Figure 25¢ consumption — 130 210 mA
LVCMOS mode

(1) H =input high, L = input low; O = input open
(2) Buffer current consumption values represent the average of the current drawn by Vppo1, Vbpoz, Vbpos, and Vppoa, divided by 8
(differential mode) or 16 (single-ended mode).

10.2 Device Power Supply Connections and Sequencing

VDD (pin 5) is the core power supply of the device while VDDOXx (pins 11, 14, 22, and 27) provide power for the
output sections. The core supply must be present either before the application of the output power supplies or be
present simultaneously. Applying an output power supply voltage on any of the VDDOXx pins prior to the
application of power to the core supply pin potentially results in improper device operation.

VDDO2 (pin 14) and VDDO4 (pin 27) provide power for OUT1/OUT2 and OUT7/OUTS, respectively. Additionally,
these pins provide power to integrated voltage regulators that condition power for two banks of outputs. For
example, the regulator associated with OUT1-OUT4 receives power from the VDDO2 pin. Consequently, if the
application requires one or two outputs from a bank of four, then the application must use OUT3/OUT4 and apply
power through VDDO2 ®, Likewise, the regulator that conditions power for OUT5-OUT8 receives power from
VDDO4 (pin 27). If the application uses subset of OUT5-0OUTS8, then OUT7/OUT8 must be used. For example, if
the application uses 6 of the 8 output channels, then VDDO1, VDDO2, and VDDO4 (along with OUT1-0OUT4,
and OUT7-0OUT8) must be used. If the application requires the use of 7 of the 8 output channels, the
VDDO1-VDDO4 are used, and OUT1-OUT7 or OUT1-OUT6 and OUT8 could be used.

(1) IfOUT1 or OUT2 are used and VDDOL is powered but not VDDO2, the CDCUN1208LP will not function properly. Likewise, if OUT5 or
OUT®6 are used and VDDO3 is powered but not VDDO4, then the device will not function properly either.
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10.3 Device Inputs (IN1, IN2)

Figure 46 shows how to interface certain common signaling formats to the device inputs of the CDCUN1208LP.
This entails both proper signal termination as well as input buffer configuration through the input type (ITTP) pin.

{ CDCUN1208LP ] CDCUN1208LP : CDCUN1208LP
LVCMOS @ i:INxP @ -:INxP ) o NXP
VDS >10003 |
i { INXN
INXN P = X » < —
: 500(2) <
H H <
Voo i Voo H J
Lvemos _BhuesL  § TTP LVCMOS _BhhcsL i TTP v,
NC : NC = oo
IiLVDs H Lvbs |

Copyright © 2017, Texas Instruments Incorporated

Figure 46. Common Interfaces to Device Inputs — DC Coupling
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11 Layout

11.1 Layout Guidelines

» Keep the connections between the bypass capacitors and the power supply on the device as short as
possible.

» Ground the other side of the capacitor using a low impedance connection to the ground plane.
» If the capacitors are mounted on the back side, 0402 components can be employed.

» For component side mounting, use 0201 body size capacitors to facilitate signal routing.

» Use a matrix of ground vias to connect the thermal pad to the ground layer.

11.2 Layout Example

A —_

'J.Ll'lrllf’

'h.llllll""
.'ﬂ'-llllllh-

assnsnt’
pa——

*

=1aEnnErer
{-II'I'I-’.".

»

:‘irllr-l'—‘
SATTE

Figure 47. Example Layout
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12 Device and Documentation Support

12.1 Receiving Notification of Documentation Updates

To receive natification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

12.2 Community Resources

The following links connect to Tl community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TlI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.3 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.4 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘%'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.5 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.

Copyright © 2012-2019, Texas Instruments Incorporated Submit Documentation Feedback 45
Product Folder Links: CDCUN1208LP



H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 28-Sep-2017

PACKAGING INFORMATION

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® Lead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
CDCUN1208LPRHBR ACTIVE VQFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UN
& no Sh/Br) 1208LP
CDCUN1208LPRHBT ACTIVE VQFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UN
& no Sh/Br) 1208LP
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CDCUN1208LPRHBR VQFN RHB 32 3000 330.0 12.4 5.3 5.3 1.1 8.0 12.0 Q2
CDCUN1208LPRHBT VQFN RHB 32 250 180.0 12.4 5.3 53 1.1 8.0 12.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CDCUN1208LPRHBR VQFN RHB 32 3000 367.0 367.0 35.0
CDCUN1208LPRHBT VQFN RHB 32 250 210.0 185.0 35.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

< 5.1 B
[A] ) s 8]
____A
PIN 1 INDEX AREA—]
5.1
4.9

}
1 MAX
+ o N e O e [P [ g P e N e e
0.05 J‘
0.00
2x[35
| H3.45£0.1 —= — 0.2) TYP
9 i 415 o | 16 EXPOSED ﬁ
28x[05] HRURURVHURUAUAH THERMAL PAD Dj
= 4 » 17
o | -
- ‘ -
2X
ay B2l e G spw
:) ! C
- ! - L 32 03
7 :7 | (s 0.1 [c[A[B
! &
! 0.050 [C
hnnnnnnn| cciil
32 w =
PIN 11D SYMM
(OPTIONAL) 12x 08 J *

4223442/A 11/2016

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

[3.45)
SYMM
32 25

~ 00800

1
1 |
32X (0.25) j 77777 o

|
j; #
28X (0.5) |

D
)
oy
Py 2
-
1)
i

24

(1.475)

(4.8)

(©0.2) TYP 92/

VIA [I]
1

17

|
|
|
|
|
|
| ‘
I

(R0.05) | ‘
TYP |
| | ‘
‘ 16 !
‘ (1.475) ‘ ‘
(4.8) |
LAND PATTERN EXAMPLE
SCALE:18X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
Pt SOLDER MASK
METAL | fOPENING
! 1
| |
| }
\SOLDER MASK l NMETAL UNDER
OPENING ~ 7 SOLDER MASK
NON SD%II_ZIIDI\IIESDMASK SOLDER MASK
DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4223442/A 11/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

le— 4X (J1.49) —~

(R0.05) TYP (0 845)
o [ J G [ G D

- % | N CD24
32X(0.25)T@ ¢ ! C:j
| |
28X—4(OT ! ! ‘ (0.845)
EE}@, 331{}A*[IJSYMM
T
|
| |
L 0 —,
| | B
O B R0 iy e s a
i SYI‘\AM °
! ¢
B (4.9

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4223442/A 11/2016

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for TI products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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