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40-Pin WQFN (Top View)
Package Number RTAO040A
£ 588
Pin No. Pin Name 110 Signal Level Pin Description
- DAP - GND Die Attach Pad (Connect to ground on PCB)
1 VDD - Power 3.3V supply for PLL1
2 VDD - Power 3.3V supply for logic /0
3 Hin | LVCMOS | Horizontal sync reference signal
Auto polarity correction for HVF will be based off Hin polarity.
Recognized clock inputs can be applied to Hin.
4 Vin | LVCMOS | Vertical sync reference signal
5 Fin | LVCMOS | Field sync (odd/even) reference signal
6 INIT | LVCMOS | Reset signal for audio-video phase alignment (rising edge triggered)
7 ADDR [ LVCMOS | I?C address select
Pin settings:
— Tie low: 65h (7-bit slave address in hex)
— Float: 66h
— Tie high: 67h
SDA® 110 1’c I2C Data signal
9 scL® I 1’C I2C Clock signal
10 VDD - Power 3.3V supply for logic /0
11 NO_LOCK®@ o} LVCMOS | Loss of lock status flag for PLLs 1-4 (active high)

(1) SDA and SCL pins each require a pull-up resistor of 4.7 kQ to the VDD supply.
(2) The NO_LOCK status flag is derived from the Lock Status register bits (LOCK1-4) for each PLL. Each lock status bit can be masked
from the NO_LOCK flag by setting their respective mask bits.
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Pin No. Pin Name 110 Signal Level Pin Description

12 NO_ALIGN O LVCMOS | Loss of alignment status flag for OUTs 1-4 (active high)

13 NO_REF O LVCMOS | Loss of reference status flag (active high)

14 CLKout4— O LVDS Audio clock from PLL4 (fundamental rate is 98.304 MHz).

15 CLKout4+ The output is 24.576 MHz by default and is selectable via the host.

16 VDD - Power 3.3V supply for CLKout4

17 Fout4 (OSCin) 110 LVCMOS | Audio frame timing signal for OUT4 (active low.) Timing Generator fixed to PLL4
clock. The output is the audio-video-frame (AVF) pulse by default and is
programmable via the host. Optional OSCin function can be used to apply a 27
MHz external clock for PLL4 to generate an audio clock independent of the video
input reference; this function must be enabled via the host.

18 GND - GND Ground

19 VDD — Power 3.3V supply for PLL3 and PLL4

20 VDD - Power 3.3V supply for CLKout3

21 GND - GND Ground

22 Fout3 (0] LVCMOS | Video frame timing signal for OUT3 (active low).

23 CLKout3+ (0] LVDS Video clock from PLL1, PLL2, or PLL3 depending on output crosspoint mode. The

24 CLKout3—- output is 148.35 MHz by default and is selectable via the host.

25 Cbyp3 - Analog Bias bypass for on-chip LDO for PLL3
Connect to 1.0 uF and 0.1 uF bypass capacitors.

26 Cbyp4 - Analog Bias bypass for on-chip LDO for PLL4
Connect to 1.0 uF and 0.1 uF bypass capacitors.

27 Chbyp2 - Analog Bias bypass for on-chip LDO for PLL2
Connect to 1.0 uF and 0.1 uF bypass capacitors.

28 CLKout2+ O LVDS Video clock from PLL1, PLL2, or PLL3 depending on output crosspoint mode. The

29 CLKout2— output is 148.5 MHz by default and is selectable via the host.

30 Fout2 (0] LVCMOS | Video frame timing signal for OUT2 (active low).

31 VDD - Power 3.3V supply for CLKout2

32 VDD - Power 3.3V supply for PLL2

33 X0in-® I LVCMOSILV | 27 MHz VCXO clock signal for PLL1.

34 XOin+ DS — LVCMOS: Directly connect clock signal to XOin+ and bias XQOin- to mid-supply
with 0.1uF bypass capacitor.
— LVDS: Directly connect LVDS clock signals to XOin+ and XOin-.
Note: A TCXO or other clean 27 MHz oscillator can be applied for standalone
clock generation using PLLs 2-4 (bypass PLL1).

35 CLKout1l- (0] LVDS Video clock from PLL1.

36 CLKoutl+ The output is 27 MHz by default and is selectable via the host.

37 Foutl (@) LVCMOS | Reference frame timing signal for OUT1 (active Low). Timing generator fixed to
PLL1 OUT1 Format follows the reference input format.

38 VDD - Power 3.3V supply for CLKoutl

39 GND - GND Ground

40 VC_LPF (@) Analog Loop filter for PLL1 charge pump output with VCXO Voltage Control (VC) sensing.

If free-run and holdover mode, PLL1 is disabled and an internal DAC outputs a
control voltage to the VCXO.

(8) XOin must be driven by a 27 MHz clock in order to read or write registers via IC.
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X RAER®

If Military/Aerospace specified devices are required, contact the Texas Instruments Sales Office/Distributors for

availability and specifications.

ESDTHE @

AEETFIL 2500V

ESE 5ob 250V

WETNAZETIL 750V
EIREE (Vpp) 3.6V
ANEE(EAH) -0.3V ~Vpp +0.3V
HABE(ZHH) -0.3V ~Vpp +0.3V
RIFBEEHH —-65°C ~ +150°C
EEERE (Tymax) 150°C
K (0,,) 33°C/W

N EfFFIESR www.ti.com/product/Imh1983M &L, 7 o+ JL A & www.ti.com/lit/an/snoa549c/snoa549c.pdf # SHR L T 2 & Ly,

(1) MBHRARERER. COBEEBADETNAINHEBTZRREEMEDHZ ) I v METT, BIFFERIET /NI APHEET BRM4FERLET,

RAE S W -k s S URHBREMHFIC OV TR [ERAHE] 28BLTCEE N,

(2) AREFIVERMRIE: MIL-STD-883. Method 3015.7, ¥ > - EFILERAMHK: JESD22-A115-A (JEDECHESD MM#E1&) .

BERFEHFET /N XETILEARE: JESD22-C101-C (JEDECDESD FICDM#RE) o

HREMERM

Vbp 3.3V 5%
ANERE 0V ~Vpp
REEE (T,) -40°C ~85°C
BRI
DR VR, §XTDY Iy MEET,=25C. Vpp = 3.3V, R ¢ k= 100Q(CLKoutZEBN &) TREES N E §,
KFOY Iy MR, £ERESHEICH L CGERAShET,
Symbol Parameter Conditions Min® Typ®|  Max®| units
oo Total Supply Current ?l?iféig\l} register settings, no load on logic outputs. Vpp = 170 212 mA
oo Total Supply Current \F/‘I[;I[;Z: ;Iz_llégsnd PLL4 disabled, no load on logic outputs. 60 100 mA
Reference Inputs (Hin, Vin, Fin)
Vi Low Input Voltage I = +10 pA 0 0.3 Vpp \%
ViH High Input Voltage Iy = 10 A 0.7 Vpp Vop \%
) ] Time from w_her_1 reference input first presented to when input
TarD Auto-Format Detection Time c_iet_ected as indicated by NO_REF going Ipw_. Reference 2 4 frames
timing must be stable and accurate (no missing pulses).
OSCin Logic Inputs
Vi Low Input Voltage I = +10 pA 0 0.3 Vpp \%
ViH High Input Voltage Iy = 10 A 0.7 Vpp Vop \%
I2C Interface (SDA, SCL)
Vi Low Input Voltage 0 0.3 Vpp \%
ViH High Input Voltage 0.7 Vpp Vop \%
In Input Current Vi between 0.1 Vpp and 0.9 Vpp -10 +10 uA
loL Low Output Sink Current VoL =0V or 0.4V 3 mA

(1) JAHEBENIE. Timax E0ADPEETT., HIEAEBEICH I IRAFRHEEEIE. PD = (Tymax — Ta)/0aTREINE T,

TRTOFEIE. TV MERICEEN S AHI T3/ r—JICERAShET,
(2) TETHIFE] OEIR, RHEEICH 2 THEHFAREFICOHMERAILET,
AR ERLBFMTRIAT 5/57 X — 2853 [BROVFME] ICIRShTVELA,

(8 U3y MERHFRERT25CICTINTT X bENET, BEREHEANDY I v MERBEBTFEEAVCABBRICL VRIS E T,
(4) KFRIE (typ) BAFEFFMBFICH T B /X5 X — 2 DIFEE(norm) 2R L ¢, EEOKAREIR, BORB. 77V —2 a3 o PBRICHBEELET,

CORKRMERT A PSS NAETEEL, HFELARMORIMETHH Y LA,
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Symbol ‘ Parameter ‘ Conditions ‘ Min® ‘ Typ® ‘ Max® ‘ Units
Status Flag Outputs (NO_REF, NO_ALIGN,NO_LOCK)
VoL Low Output Voltage loyr = +10 mA 0.4 \%
Von High Output Voltage loyr = —10 mA Vpp—0.4V \Y
Frame Timing Outputs
VoL Low Output Voltage lout = +10mA, Foutl, Fout2, Fout3® 0.4 \%
Vou High Output Voltage lout = —10mMA Foutl, Fout2, Fout3® Vpp-0.4V \%
Output buffer shutdown, pin connected to Vpp or GND
loz Output Shutdown Leakage Current | - p_u u utdown, pi bb 0.4 10 JuA]|
Vpp = 3.465V
tr Rise Time 20% to 80% 15 pF Load 1 ns
te Fall Time 20% to 80% 15 pF load 1 ns
TOF1 delay measured from the CLKoutl clock reset edge.
tp © Timing output delay time Delay spec applies for all output clock and format supported 22 ns
by the output pair following output initialization. 15 pF load.
TOF2 delay measured from the CLKout2 clock reset edge.
th2 Timing output delay time Delay spec applies for all output clock and format supported 2 ns
by the output pair following output initialization. 15 pF load.
TOF3 delay measured from the CLKout3 clock reset edge.
tps Timing output delay time Delay spec applies for all output clock and format supported 2 ns
by the output pair following output initialization. 15 pF load.
TOF4 delay measured from the CLKout4 clock reset edge.
toa Timing output delay time Delay spec applies for all output clock and format supported 22 ns
by the output pair following output initialization. 15 pF load.
Video and Audio Clock Outputs (CLKoutl, CLKout2 and CLKout3)
L Measured at CLKout1 all other CLKouts shutdown 250
27 MHz TIE deterministic Jitter fs
Measured at CLKout1, other CLKouts output default PLL 250
L Measured at CLKout2 all other CLKouts shutdown
148.5 MHz TIE deterministic Jitter ps
‘ Measured at CLKout2, other CLKouts output default PLL
v L Measured at CLKout3 all other CLKouts shutdown
148.35 MHz TIE deterministic Jitter ps
Measured at CLKout3, other CLKouts output default PLL
L Measured at CLKout4 all other CLKouts shutdown 15
24.576 MHz TIE deterministic Jitter ps
Measured at CLKout4, other CLKouts output default PLL 15
27 MHz TIE random Output Jitter | Measured at CLKout1, other CLKouts shutdown 2.7
7 ps
@ Measured at CLKout1, other CLKouts output default PLL 2.7
148.5 MHz TIE Random Output Measured at CLKout2, other CLKouts shutdown 3.0
. S
. Jitter @ Measured at CLKout2, other CLKouts output default PLL 3.0 P
R 148.35 MHz TIE Random Output | Measured at CLKout3, other CLKouts shutdown 3.5
’ ps
Jitter Measured at CLKout3, other CLKouts output default PLL 35
24.576 MHz TIE Random Output | Measured at CLKout4, other CLKouts shutdown 34
. 7 ps
Jitter @) Measured at CLKout4, other CLKouts output default PLL 3.4
To Duty Cycle Measured at 50% level of clock amplitude, any output clock 50 %
Rise Time
tr 20% to 80% 15 pF load 400 ps
Fall Time
te 80% to 20% 15 pF load 400 ps
Vop Differential Signal Output Voltage | 100Q differential load, CLKout1, CLKout2 or CLKout3 ® 247 350 454 mV

BEE. AN7Ay 7 EENT7Ay 7OMBIHi> LRROTAY 7 - $A TLTITOhTWET

(5) FoutX?tplt., CLKoutdILBEEN W 70y 7 « Ty I S5FoutXDILETH N Ty U TEE0% L NI TREShI=HDTT,
) CLKoutXDtpld, XOINDILEEHF Y 70y T - Ty A 5CLKoUtXDILE LX) 70y T« Ty YOEICHENTE0% DL NIV TRAES hi=HDTY,

(7) SDELUHDO 7Oy JHAY v £, XOIZ20psE—7 + Y — - E—IDT v 2EEC 7Oy TEAN L. BL L A>2—1NL - T5—(TIE)EICE S
Ty RAETELINEZHBDTY, TIEE=7 - Y— - E—=7 - v 2DONKKEIL. Tektronix DSA7160474 > OX 31— T E1GHzT7 V71« FEEHTO— T
TDSIT3Y v 2BV 7 bz 7 #FEA L. LMH19835HIN> F - F— RETEEL % L7, TDSITIZ Oy VTIEBED Y h7 v T10720DE v b
£24) % (BER). 100,000EEDH > TILF —Z D) A Ho
FYARA-T Dty b7y THEE20mV/div. #8810us/div. > 7Y 25 - L— h25GS/s

(8) ZE)HHIRIEE I E— FEER, PCA> 42— T 1 RENLTRETEET, 77X ME. OxBEDNEEL Y X40x3AICO— KL TIT->TWET,
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4#%60)7:4: L\BE V) N _‘3—/\—(0) 1) i Vi |‘1IE LiTA = 2500\ VDD = 33V\ RL?CLK = 1OOQ(CLKOUT?§§b%ﬁ) _({%EE ahZx To
AXFOY Iy MEIR, @REHBEICH L CERS LT,

Symbol Parameter Conditions Min® Typ® |  Max® | Units
Vos Common Signal Output Voltage 100 differential load, CLKout1, CLKout2 or CLKout3 ®) 1.125 1.25 1.375 \%
|Change to Vgp| for . . ®
Vool Complementary Output States 1002 differential load, CLKout1, CLKout2 or CLKout3 50 ImV|
|Change to Vsl for . . ®
[Vos| Complementary Output States 1002 differential load, CLKout1, CLKout2 or CLKout3 50 ImV|
Lo Differential clock output pins connected to GND for CLKout1,
los Output Short Circuit Current CLKout2 or CLKout3 24 ImA|
Output buffer in shutdown mode, differential clock output
loz Output Shutdown Leakage Current pins connected to Vpp, or GND 1 10 |HA|
VCXO Input (XOin)
Maximum Relative Frequency
fore Offset between VCXO Input and H | Assumes H input jitter of +15 ns +150 ppm
Input
Vxoin_se ggﬁl’i—ended Signal Input Voltage Single-ended input buffer mode 0 Vpp \%
V- ggfgg”“a' Signal Input Voltage | pyicte rantial input buffer mode, Vy = 1.2V 247 350 454  mv
Digital Holdover and Free-Run Specifications
Vycout RN | DAC Output Voltage Range Digital Free-run Mode 0.5 Vpp-0.5V \%

K —

FEhTWBRHRKE

BALITTF+—<v b

KU, B FR—P ST L4 IV - Tr—~vy M &
ARLET, ZOEITIE, LMHI983A2 KA 7+ —~< v M
WETD720D/87 A -2 FME AT FET, KU
NTVB T+ —vy MIOWTIE, AT A BRI AT RE
T, AEREMEREL D B X E 2, R X b2 5TCHREM
TANT7 =7 P TFERETLHILETEET,
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BE) 74—~y FMEHI-—FK Lo X2 MEREA

HE)7 » —< v PRI — FIE, L2 2 #0x07(Output Mode DIFORIE, 754 A8 L Y 2 2 OF AR L £, 7€ b
- PLL2 Format). 0x08(Output Mode - PLLLL3 Format). 0x20 PTFD7 4 =L FOF7 1)L Mlld2#E &R h, 8 v (1
(Input Format) 23 H X4, IS4 F)DT 4 =L FDOF 7 )L MElZl6ER LRI T Z

¥, TRIFEA (RSVD) 7 4 — L FIZZEERAAITHAEVTS
72 &0,

Format Code Description | 117 itz elooks) Progressive (7
0 480i/29.97 1716 |
1 576125 1728 |
2 480P59.94 858 P
3 576P50 864 P
4 720P60 600 P
5 720P59.94 600.6 P
6 720P50 720 P
7 720P30 1200 P
8 720P27.97 1201.2 P
9 720P25 1440 P
10 720P24 1500 P
11 720P23.98 1501.5 P
12 1080P60 400 P
13 1080P59.94 400.4 P
14 1080P50 480 P
15 1080P30 800 P
16 1080P29.97 800.8 P
17 1080P25 960 P
18 1080P24 1000 P
19 1080P23.98 1001 P
20 1080130 800 |
21 1080129.97 800.8 |
22 1080125 960 |
23 1080124 1000 |
24 1080123.98 1001 |
25 48 kHz Audio 562.5 —
26 96 kHz Audio 281.25 —
27 44.1 kHz Audio 612.244898 —
28 32 kHz Audio 843.75 —
29 27 MHz Hsync 1 —
30 10 MHz Hysnc 2.7 —
31 User Defined User Defined User Defined
63 Unknown All Others

i} Texas
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ADD | Name Bits | Field R/W Default | Description

0x00 | Device Status 7 INTERLACED R — Indicates if the input reference format is an interlaced format
— Input Reference 6 ANALOG_REF R — This bit is set depending on if the sync detection circuit had
determined if the reference is an analog or digital derived signal
5 INPUT_POLARITY R — Returns the value of the input polarity determined by the sync
detector for HSYNC — 0 indicates an active low sync
4 HSYNC_STATUS R — This bit is set if the Hsync During Vsync detector will set
NO_H_DURING_V on the next rising edge of VSYNC
3 H_ONLY R — This is set by the Interlaced detector
LOR_STATUS R — Returns the inverse of the NO_REF output pin state
1 LOST_HSYNC R — Set if HSYNC_MISSING is high wile no_h_during_v is low. Remains
set until read, then self-clears
0 Reserved R — Reserved — always returns '0'
0x01 | Device Status 7 Lock_Status R 1 Returns lock status for all unmasked and enabled PLLs
6 Align_Status R 0 Returns the Align Status for all enabled TOFs
5 Wrong_Format R 1 Returns the value of the Wrong_Format bit.
4 Holdover R 0 Returns the value of the PLL Holdover Bit
3.0 RSVD Reserved
0x02 | PLL Lock and Output 74 Lock_Detect R - [7] indicates the lock status of PLL4.
Alignment Status [6] indicates the lock status of PLL3.

[5] indicates the lock status of PLL2.
[4] indicates the lock status of PLL1.
0 = PLL Not Locked

1 =PLL Locked

3:0 Align_Detect R - [3] indicates the lock status of TOF4.
[2] indicates the lock status of TOF3.
[1] indicates the lock status of TOF2.
[0] indicates the lock status of TOF1.
0 = TOF Alignment not detected

1 = TOF alignment detected

0x03 | Revision ID 7:0 R 0xCOo Returns device revision code
0x04 | Reserved 7:0 RSVD Reserved
0x05 | Device Control 7 Soft_Reset R/W 0 Writing a ‘1’ will reset all registers to their default values. This bit is
self-clearing and always returns ‘0’ when read.
Powerdown R/W 0 Controls the power down function.
EN_AFD R/W 1 Enables Auto Format Detection (AFD).

0 = Auto Format Detect disabled
1 = Auto Format Detect enabled

4:3 PLL1_Mode R/W 01 Sets PLL1 operating mode:
00 = Force Free-run
01 = Genlock

10 = Force Holdover
11 = Reserved

2 LOR Mode R/W 0 Sets default mode of operation on Loss of Reference (LOR)
condition:

0 = Holdover on LOR

1 = Free-run on LOR

1 Force_148 R/W 1 When this bit is set, it forces the PLL2 and PLL3 clock rates to
148.xx MHz regardless of chosen output format. Otherwise, the
native clock rate of the chosen output format will be used.

0 = Uses the native clock rates

1 = Forces PLL2 = 148.5 MHz and PLL3 = 148.35 MHz clock rate

0 GOE R/W 1 Global Output Enable
0 = Disables all CLKout and Fout output buffers (Hi-Z)
1 = Enable active outputs

RK2LVZR vy T
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ADD | Name Bits | Field R/W Default | Description
0x06 | Input Polarity 74 RSVD Reserved
3 EN_AUTOPOL R/W 1 Enables Auto Polarity Detection and Correction. The proper polarity
needs to be set to synchronize the output timing signals to the
leading edges of the H and V inputs.
0 = The polarities of HVF inputs are manually set by their respective
polarity override registers.
1 = The polarity of the H input is auto-detected. The polarity
correction applied to the H input will also be applied to V and F
inputs.
2 HIN_POL_OVR R/W 0 Used to manually set the H input Polarity.
0 = Active Low (Negative polarity)
1 = Active High (Positive polarity)
1 VIN_POL_OVR R/W 0 Used to manually set the V input Polarity.
0 = Active Low (Negative polarity)
1 = Active High (Positive polarity)
0 FIN_POL_OVR R/W 0 Used to manually set the F input Polarity.
0 = Active Low (Negative polarity)
1 = Active High (Positive polarity)
0x07 | Output Mode — PLL2 7:6 RSVD Reserved
Format 5:0 PLL2_Format R/W 001110 | Sets the video format output timing for PLL2.
0x08 | Output Mode — PLL3 7:6 RSVD Reserved
Format 5:0 PLL3_Format R/W 001101 | Sets the video format output timing for PLL3.
0x09 | Output Mode — Misc 75 RSVD Reserved
4 AFS Mode R/W 0 Sets the TOF4 output timing mode.
0 = Secondary Audio Clock Output (derived from PLL4 clock)
1 = Audio Frame Sync (derived from TOF1)
3.0 XPT_Mode R/W 0000 Sets the PLL/TOF crosspoint mode for Out2 and Out3.
Refer to the crosspoint output selection table.
0xO0A | Output Buffer Control 74 CLK_HIZ R/W 0000 [3] sets CLKout4 output buffer mode.
[2] sets CLKout3 output buffer mode.
[1] sets CLKout2 output buffer mode.
[0] sets CLKoutl output buffer mode.
0 = CLKoutx enabled
1 = CLKoutx Hi-Z
3.0 FOUT_HIZ R/W 1111 [3] sets Fout4 output buffer mode.
[2] sets Fout3 output buffer mode.
[1] sets Fout2 output buffer mode.
[0] sets Foutl output buffer mode.
0 = Foutx enabled
1 = Foutx Hi-Z
0x0B | Output Frame Control — 75 RSVD Reserved
Offsetl_MSB K - .
— 4:0 TOF1 Offset MSB R/W 00000 | TOF1_Offset[12:0] sets number of lines to delay TOF1.
. TOF1_Offset_ MSB[4:0] sets TOF1_Offset[12:8]
0x0C | Output Frame Control — 7:0 TOF1 Offset LSB R/W 0x00 TOF1_Offset_LSB[7:0] sets TOFL Offset[7:0]
Offsetl_LSB
0x0D | Output Frame Control — 75 RSVD Reserved
Offset2_MSB . ; ;
4:0 TOF2 Offset MSB R/W 00000 | TOF2_Offset[12:0] sets number of lines to delay TOF2.
. TOF2_Offset_MSB[4:0] sets TOF2_Offset[12:8]
OXOE | Output Frame Control — 7:0 TOF2 Offset LSB R/W 0x00 — — —
Offset2_LSB TOF2_Offset_LSB[7:0] sets TOF2_Offset[7:0]
OXOF | Output Frame Control — 7:5 RSVD Reserved
Offset3_MSB K K -
- 4:0 TOF3 Offset MSB R/W 00000 | TOF3_Offset[12:0] sets number of lines to delay TOF3.
0x10 | Output Frame Control— | 7:0 | TOF3 Offset LSB RW |oxo0 | TOF3 Offset MSB[4:0] sets TOF3_Offset[12:8]
Offset3_LSB TOF3_Offset_LSB[7:0] sets TOF3_Offset[7:0]
0x11 | Alignment Control — TOF1 | 7:6 RSVD Reserved
R2.LV2H4 -2y T
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ADD | Name ‘ Bits ‘ Field R/W ‘ Default ‘ Description
0X11 — CONTINUED
0x11 | Alignment Control — TOF1 | 5:4 TOF1_Align_Mode R/W 11 00 = Auto-align when misaligned
01 = Reserved
10 = Always Align
11 = Never Align
NOTE: When H_ONLY is 1, TOF1 align mode is forced to never
align.

3 TOF1_Sync_Near R/W 1 This bit sets the PLL1/TOF1 output synchronization behavior when
the same reference is reapplied following a momentary LOR
condition and TOF1 is within 2 lines of the expected location.

0 = Drift Lock — ensures the outputs drift smoothly back to frame
alignment without excessive output phase disturbances

1 = Crash Lock — achieves the fastest frame alignment through
PLL/TOF counter resets, which can result in output phase
disturbances

2 TOF1_Sync_Far R/W 0 This bit sets the PLL1/TOF1 output synchronization behavior when
the same reference is reapplied following a momentary LOR
condition and TOF1 is within 2 lines of the expected location.

0 = Drift Lock — ensures the outputs drift smoothly back to frame
alignment without excessive output phase disturbances

1 = Crash Lock — achieves the fastest frame alignment through
PLL/TOF counter resets, which can result in output phase
disturbances

1 TOF1_Sync_Slew R/W 0 Sets the direction that TOF1 slews to achieve frame alignment when
a new reference is applied and TOF1 is outside of 2 lines of the
expected location.

0 = TOF1 lags by railing the VCXO input low
1 = TOF1 advances by railing the VCXO input high
0 RSVD Reserved
0x12 | Alignment Control — TOF2 | 7:6 RSVD Reserved

5:4 TOF2_Align_Mode R/W 11 00 = auto align when misaligned
01 = one shot manual align when writing TOF2_INIT=1
10 = always align
11 = never align

31 RSVD Reserved

TOF2_INIT R/W 0 Writing one to this bit while also writing TOF2_Align_Mode = 3, will
cause the TOF2_INIT output to go high for at least one vframe
period + one Hsync period and not more than one vframe period +
two Hsync periods. The assertion of TOF2_INIT must happen
immediately (it cannot wait for Hsync). If TOF2_Align_Mode is being
written to 3, this bit will have no effect. This bit is self-clearing and
will always read zero.

0x13 | Alignment Control — TOF3 | 7:6 RSVD Reserved

5:4 TOF3_Align_Mode R/W 11 00 = auto align when misaligned
01 = one shot manual align when writing TOF3_INIT=1
10 = always align
11= never align

31 RSVD Reserved

TOF3_INIT R/W 0 Writing one to this bit while also writing TOF3_Align_Mode # 3, will

cause the TOF3_INIT output to go high for at least one vframe
period + one Hsync period and not more than one vframe period +
two Hsync periods. The assertion of TOF3_init must happen
immediately (it cannot wait for Hsync). If TOF3_Align_Mode is being
written to 3, this bit will have no effect. This bit is self-clearing and
will always read zero.

R2.1LV24 w97

I3 TEXAS
12 INSTRUMENTS




ADD

Name

Bits

Field

R/W

Default

Description

0x14

Alignment Control — AFS

7:6

RSVD

Reserved

5:4

AFS_Align_Mode

R/W

11

00 = auto align when misaligned

01 = one shot manual align. AFS_Init_Input reg determines if done
by pin (INIT) or register (AFS_INIT = 1)

10 = always align

11= never align

AFS_Init_Input

R/W

0 = Rising edges on INIT (pin 6) trigger AFS one shot manual align.
1 = Writing ‘1’ to AFS_lInit register triggers AFS one shot manual
align.

RSVD

Reserved

AFS_INIT

R/W

Writing one to this bit while also writing AFS_Align_Mode = 3 and
AFS_Init_Input=1, or providing a rising edge on the init input when
AFS_Align_Mode # 3 and AFS_Init_Input=0, will cause the
AFS_INIT output to go high for at least one vframe period + one
Hsync period and not more than one vframe period + two Hsync
periods. The assertion of AFS_INIT must happen immediately (it
cannot wait for Hsync). If AFS_Align_Mode = 3, toggling the init
input will have no effect.

This bit is self-clearing and will always read zero.

0x15

Loss of Alignment Control

7:3

RSVD

Reserved

2:0

LOA_Window

R/W

010

Number of 27 MHz clocks between the TOF1 and Vsync before
Loss of Alignment is reported.

If the code loaded in this register is n, then Loss of Alignment will be
reported if the difference between TOF1 and Vsync exceeds 2" 27
MHz clock cycles

0x16

LOR Control — Holdover
Sampled Voltage MSB

7:2

RSVD

Reserved

1:0

VC_Hold_MSB

10

The VC_Hold[9:0] input signal changes rather slowly. For
synchronization, it should be sampled on consecutive 27 MHz
clocks until two identical values are found. This value will be saved
as VC_Hold_sampled[9:0].

Whenever the VC_Hold[9:8] register is read, VC_Hold_sampled[9:8]
is returned, and VC_Hold[7:0] will memorize the current value of
VC_Hold_sampled[7:0] (to be read at a later time).

This scheme allows a coherent 10-bit value to be read.

Returns a synchronized snapshot of the VC_Hold[9:8] (MSB).

0x17

LOR Control — Holdover
Sampled Voltage LSB

70

VC_Hold_LSB

NA

The VC_Hold[9:0] input signal changes rather slowly. For
synchronization, it should be sampled on consecutive 27 MHz
clocks until two identical values are found. This value will be saved
as VC_Hold_sampled[9:0].

Whenever the VC_Hold[9:8] register is read, VC_Hold_sampled[9:8]
is returned, and VC_Hold[7:0] will memorize the current value of
VC_Hold_sampled[7:0] (to be read at a later time).

This scheme allows a coherent 10-bit value to be read.

Returns a synchronized snapshot of the VC_Hold[7:0] (LSB)

0x18

LOR Control Free-run
Control Voltage MSB

7:2

RSVD

Reserved

1:0

VC_Free_MSB

RIW

01

Free-run Control Volage (VC_Free[9:0]) is the voltage asserted on
VC_LPF pin in free-run mode.
Writing will change the MSB (VC_Free[9:8])

0x19

LOR Control — Free-run
Control Voltage LSB

7:0

VC_Free_LSB

R/W

OxFF

Free-run Control Volage (VC_Free[9:0]) is the voltage asserted on
VC_LPF pin in free-run mode.
Writing will change the LSB (VC_Free[7:0])

Ox1A

LOR Control — ADC &
DAC Disable

RSVD

Reserved

ADC_Disable

R/W

Directly controls the ADC_Disable output port.
0 = enable holdover ADC
1 = disable holdover ADC

DAC_Disable

R/IW

Directly controls the DAC_Disable output port.
0 = enable Free-run/Holdover DAC
1 = disable Free-run/Holdover DAC

0x1B

Loss of Reference
Threshold

RSVD

Reserved

HSYNC_Missing
Threshold

R/IW

00

Sets the threshold for number of additional clocks to wait before
setting HSYNC_Missing.

RSVD

Reserved

LOR_Threshold

R/W

001

Sets the number of Hsync periods to wait before setting loss of
reference. Since during blanking there can have up to 5 missing
Hsync pulses, this value is usually set to 6.

E-YRVDYE S
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ADD | Name Bits | Field R/W Default | Description
0x1C | Loss of Lock Threshold 75 RSVD Reserved
4:0 LOCK1_Threshold R/W 10000 | Sets the number of Hsync periods to wait before setting loss of lock.
Since during blanking there can have up to 5 missing Hsync pulses,
this value is usually set > 6.
0x1D | Mask Control — PLL Lock |7 MASK_LOCK4 R/W 0 Setting this bit masks the PLL4 lock status in the global
and Output Align LOCK_STATUS bit.
6 MASK_LOCK3 R/W 0 Setting this bit masks the PLL3 lock status in the global
LOCK_STATUS bit.
5 MASK_LOCK2 R/W 0 Setting this bit masks the PLL2 lock status in the global
LOCK_STATUS bit.
4 MASK_LOCK1 R/W 0 Setting this bit masks the PLL1 lock status in the global
LOCK_STATUS bit.
3 MASK_TOF4_ALIGN R/W 0 Setting this bit masks the TOF4 align status in the global
ALIGN_STATUS bit.
2 MASK_TOF3_ALIGN R/W 0 Setting this bit masks the TOF3 align status in the global
ALIGN_STATUS bit.
1 MASK_TOF2_ALIGN R/W 0 Setting this bit masks the TOF2 align status in the global
ALIGN_STATUS bit.
0 MASK_TOF1_ALIGN R/W 0 Setting this bit masks the TOF1 align status in the global
ALIGN_STATUS bit.
Ox1E | Reserved 7.0 RSVD Reserved
O0x1F | Reserved 7:0 RSVD Reserved
0x20 | Input Format 7:6 RSVD Reserved
5:0 Input Format 000000 | When Auto Format Detection is enabled (EN_AFD, address 0x05),
this register is read-only and controlled automatically.
When Auto Format Detection is disabled, this register is writable via
1C.
All writes to this register (whether automatic or manual) will update
all the LUT1 (Lookup Table 1), LUT2_2, and LUT2_3 output
registers based on the value written here. Writing to any of the
LUT1, LUT2_2, or LUT2_3 output registers will set this field to 6'd62
(Ox3E) indicating that custom changes have been made.
0x21 | Output Frame Lookup — 74 RSVD Reserved
Input Vsync Code 3.0 Input Vsync Code R/W 0011 Writes to this register update the Vsync code which tells the device
what the Input frame rate is. There is a table which correlates the
Vsync codes to the actual frame rates. When Auto Format Detection
is enabled (EN_AFD, address 5), this register is read-only, and is
automatically loaded by the device.
0x22 | Output Frame Lookup — 74 RSVD Reserved
PLL2 Vsync Code 3.0 PLL2 Vsync Code R/W 0101 Whenever PLL2_FORMAT (address 7) is written, this field is
updated with the appropriate Vsync code. If any custom changes
are made the device will set this field to 4'd14 (0OxOE) to so indicate.
0x23 | Output Frame Lookup — 74 RSVD Reserved
PLL3 Vsync Code 3.0 PLL3 Vsync Code R/W 0110 Whenever PLL3_FORMAT (address 8) is written, this field is
updated with the appropriate Vsync code. If any custom changes
are made the device will set this field to 4'd14 (OxOE) to so indicate.
0x24 | Reserved 7:0 RSVD Reserved
0x25 | PLL1 Advanced Control 75 RSVD Reserved
4 PLL1_DIV R/W 0 0 = Divide by 1 (Output is 27 MHz)
1 = Divide by 2 (Output is 13.5 MHz)
3 RSVD Reserved
PLL1 Input Mode R/W 0 Directly controls the mode of the PLL1 input buffer.
0 = Single Ended
1 = Differential
1 RSVD Reserved
0 FastLock 1 This bit enables ICP1_FAST (address 0x27) to be used during
locking.
0 = FastLock disabled
1 = FastLock enabled
R2LVVRL -3y T
I} TEXAS
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ADD | Name Bits | Field R/W Default | Description
0x26 | PLL1 Advanced Control 74 RSVD Reserved
FastLock Delay 3:0 FastLock Delay R/W 0000 Sets the amount of time that PLL1_Lock must be asserted before
the PLL1 Charge pump current is reduced from the ICP1_Fast value
to the ICP1 value. The time delay is specified in units of half
seconds. Delay = FastlockDelay*0.5 Seconds. Valid values are from
0 to 10. Values from 11 to 15 are reserved.
0x27 | PLL1 Advanced Control 4:.0 FastLock Charge Pump R/W 11111 | This field specifies the charge pump current to drive when FastLock
Fastlock CP Current Current is active. Charge pump current is equal to 34.375 pA * register
value
0x28 | PLL1 Advanced Control 4:0 PLL1 Charge Pump R/W 01000 | This field defines the charge pump current used when FastLock is
Charge Pump Current Current not active. Charge pump current is equal to 34.375 pA * register
value
0x29 | PLL1 Advanced Control 72 RSVD Reserved
R Counter MSB 1:0 MSB R/W 00 The two LSBs of Register 0x29 along with the eight bits of Register
R 0x2A form a ten bit word which comprises the R divider for PLL1.
Ox2A ;Léé ﬁ?gffg%d Control 70 LSB RAV 0x01 This register is internally written based on the input format and when
u AutoFormatDetect is enabled, these registers are read only.
0x2B | PLL1 Advanced Control RSVD Reserved
N Counter MSB 6:0 MSB R/W 000011 | The 7 LSBs of Register 0x2B along with the eight bits of register
0 0x2C comprise the fifteen bit word which is used for the N divider of
. PLL1. These registers are internally controlled based on the input
0x2C E%éﬁ?gffg%d Control 7.0 LSB RIW 0xB4 format detected and when AutoFormatDetect is enabled, these
registers are read only.
0x2D | PLL1 Advanced Control 75 RSVD Reserved
Lock Step Size . - o : - -
4:0 Lock Step Size R/W 01000 | See Applications section discussion on Lock Detect
0x2E | PLL2 Advanced Control 75 RSVD Reserved
Main 4 [pL2 DIV RW |0 0 = divide by 1
1 = divide by 2
3 PLL2_DISABLE R/W 0 0 = PLL2 disable is determined by XPT_MODE (Address 0x09)
1 =PLL2 is disabled
2:0 RSVD Reserved
0x2F | PLL2 Advanced Control 74 RSVD Reserved
Charge Pump Current 30 |ICP2 RMW |0010 | Controls PLL2 Charge Pump Current
0x30 | PLL2 Advanced Control 7:0 VCO_RNG2 R/W 0x0C Controls the VCO range
VCO Range
0x31 | PLL3 Advanced Control 7:5 RSVD Reserved
Main 4 PLL3 DIV RW |0 0 = divide by 1
1 =divide by 2
3 ICP3 R/W 0 0 = PLL3 disable is determined by XPT_MODE (Address 0x09)
1 =PLL3 is disabled
2:0 RSVD Reserved
0x32 | PLL3 Advanced Control 7:4 RSVD Reserved
Charge Pump Current 3:0 ICP3 R/W 0011 Controls PLL3 Charge Pump Current
0x33 | PLL3 Advanced Control 7.0 VCO_RNG3 R/W 0x05 Controls the VCO range
VCO Range
0x34 | PLL4 Advanced Control | 7:4 | PLL4_DIV R/W | 0010 | Controls the PLL4 output divider — PLL4 is divided by 2°--4-P'V
Mai
an 3 PLL4_Disable RW |0 0= PLL4 is enabled
1 =PLL4 is disabled
2 RSVD Reserved
1 1IS125M R/W 0 0 = 100 MHz clock
1 =125 MHz clock
0 PLL4_Mode R/W 0 0 = using 27 MHz Clock
1 = using external clock
0x35 | PLL4 Advanced Control 7:4 RSVD Reserved
Charge Pump Current 3:0 ICP4 R/W 1000 Controls PLL4 Charge Pump Current
0x36 | PLL4 Advanced Control 7 RSVD Reserved
R counter 6:0 |DIV_R4 RMW | 100101 | Sets the R divider in PLL4
1
0x37 | PLL4 Advanced Control 72 RSVD Reserved
N counter MSB 1:0 | DIV_N4_MSB RW |10 Two MSBs of the N divider in PLL4
R2.LV28 vy T
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ADD | Name Bits | Field R/W Default | Description
0x38 | PLL4 Advanced Control 7:0 DIV_N4_LSB R/W 0x00 8 LSBs of the N divider in PLL4
N counter LSB
0x39 | PLL4 Advanced Control 7:0 VCO4 Range R/W 0x16 The value in the VCO4 Range register is used to adjust the center
VCO Range frequency of PLL4.
0x3A | LVDS Control 7 LVDS Boost R/W 0 Applies pre-emphasis to LVDS output
6:4 LVDS_DIFF R/W 100 Adjusts LVDS Differential output swing
3.0 LVDS_CM R/W 1001 Adjusts LVDS Common Mode output voltage
0x3B | TOF1 Adv Control 7:5 RSVD Reserved
LPF MSB 4:0 TOF1_LPF_MSB R 00010 |5 MSBs of the TOF1 lines per Frame count. This is read-only and
loaded automatically when Auto Format Detection is enabled
0x3C | TOF1 Advanced Control 70 TOF1_LPF_LSB R 0x0D 8 LSBs of the TOFL1 lines per Frame count. This is read-only and
LPF_LSB loaded automatically when Auto Format Detection is enabled
Together with register 0x3B this is a 13 bit number which number of
lines per frame. TOF1 will be at a frequency of Hsync divided by this
value.
0x3D | TOF2 Advanced Control 7 RSVD Reserved
CPL MSB 6:0 TOF2_CPL_MSB R 000101 | This 15 bit register gives the number of clock cycles per line to
0 calculate TOF2. It is loaded automatically based on the format set
0x3E | TOF2 Advanced Control | 7:0 | TOF2_CPL_LSB R |oxso | With register 0x07.
CPL LSB
0x3F | TOF2 Advanced Control 75 RSVD Reserved
LPFMSB 4.0 TOF2_LPF_MSB R 00010 | This 13 bit register is loaded automatically based on the format
. selected via register 0x07. It sets the number of lines per frame for
0x40 | TOF2 Advanced Control 7.0 TOF2_LPF_LSB R 0x65 the selected format to set the TOF2 rate correctly.
LPF_LSB
0x41 | TOF2 Advanced Control 75 RSVD Reserved
Frame Reset MSB 4:0 TOF2_RST_MSB R 00010 | Automatically loaded based on formats selected.
0x42 | TOF2 Advanced Control 7:0 TOF2_RST_LSB R 0x58
Frame Reset LSB
0x43 | TOF3 Advanced Control RSVD Reserved
CPL_MSB 6:0 TOF3_CPL_MSB R 000100 | This 15 bit register gives the number of clock cycles per line to
0 calculate TOF3. It is loaded automatically based on the format set
0x44 | TOF3 Advanced Control | 7:0 | TOF2_CPL_LSB R |oxgg | Withregister 0x08.
CPL_LSB
0x45 | TOF3 Advanced Control 75 RSVD Reserved
LPF_MSB 4.0 TOF3_LPF_MSB R 00100 | This 13 bit register is loaded automatically based on the format
. selected via register 0x08. It sets the number of lines per frame for
0x46 | TOF3 Advanced Control 70 TOF3_LPF_LSB R 0x65 the selected format to set the TOF3 rate correctly.
LPF_LSB
0x47 | TOF3 Advanced Control 75 RSVD Reserved
Frame Reset MSB 4:0 TOF3_RST_MSB R 00000 | Automatically loaded based on formats selected.
0x48 | TOF3 Advanced Control 7:0 TOF3_RST_LSB R 0x01
Frame Reset LSB
0x49 | TOF4 Advanced Control 7:0 TOF4_AFS R/W 0x05 See Applications Information section for details. See also PLL4
AFS Block Diagram.
0x4A | TOF4 Advanced Control 74 RSVD Reserved
ACLK 3:0 TOF4_ACLK R/W 1011 See Applications Information section for details. See also PLL4
Block Diagram.
0x4B | Reserved 7:0 RSVD Reserved
to
0x50
0x51 | User Auto Format 7:0 USR_27M_High_MSB R/W | 0x00 User format detect is determined by looking at the frequency of the
27M High Value MSB Hsync input. This frequency is measured by counting the number of
. . 27 MHz clock cycles that occur in 20 Hsync periods. This 16 bit
0x52 g;&r I)-Al\imr?\';glrurgalfSB 70 USR_27M_High_LSB RIW 0x00 register lists the maximum number of 27 MHz clock cycles in 20
9 Hsync periods that could be considered to meet the criteria for the
User Format
0x53 | User Auto Format 7:0 USR_27M_Low_MSB R/W 0x00 User format detect is determined by looking at the frequency of the
27M Low Value MSB Hysnc input. This frequency is measured by counting the number of
. 27 MHz clock cycles that occur in 20 Hsync periods. This 16 bit
0x54 g;ar &u\,t\,ovi?az]?_tsg 70 USR_27M_Low_LSB RIW 0x00 register lists the minimum number of 27 MHz clock cycles in 20
Hsync periods that could be considered to meet the criteria for the
User Format
R2.1LV24 vy T
I} TEXAS
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ADD | Name Bits | Field R/W Default | Description
0x55 | User Auto Format 7:2 RSVD Reserved
R divider MSB . - - - -
1:0 USR_DIV_R1_MSB R/W 00 See Applications Information section for details.
0x56 | User Auto Format 7:0 USR_DIV_R1_LSB R/W 0x00 See Applications Information section for details.
R Divider LSB
0x57 | User Auto Format RSVD Reserved
N Divider MSB K L - X K
6:0 USR_DIV_N1_MSB R/W 000000 | See Applications Information section for details.
0
0x58 | User Auto Format 7:0 USR_DIV_N1_LSB R/W 0x00 See Applications Information section for details.
N Divider LSB
0x59 | User Auto Format 7:0 USR_ICP R/W 0x00 See Applications Information section for details.
Charge Pump Current
Ox5A | User Auto Format 75 RSVD Reserved
LPF MSB 4:0 USR_TOF_LPF_MSB R/W 00000 | See Applications Information section for details.
0x5B | User Auto Format 7:0 USR_TOF_LPF_MSB R/W 0x00 See Applications Information section for details.
LPF LSB
0x5C | User Auto Format 7:0 USR_TOF4 R/W 0x00 See Applications Information section for details.
AFS
0x5D | User Auto Format 7 EN_USERMODE R/W 0 Enables the Auto Format Detection User Mode.
Misc 0 = disabled
1 = enabled
6:5 RSVD Reserved
USR_IINTERLACED R/W 0 Sets the INTERLACED value to output from LUTL1 if the
INPUT_FORMAT register is set to the user code. This bit also
specifies the value that the Auto Format Detection must see on the
interlaced signal to detect the user defined mode.
3.0 USR_IN_VS_CODE R/W 0000 Sets the INPUT_VS_CODE value to output from LUT1 if the
INPUT_FORMAT registers is set to the user code.
R2.LV28 -9y T
I} TEXAS
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Register 0x09 [3:0] PLL2_disable @ PLL3_Disable ® OUT2 Source OUT3 Source

0000 (default) 0 0 PLL2 PLL3
0001 1 1 PLL1 PLL1
0010 0 1 PLL2 PLL2
0011 1 0 PLL3 PLL3
0100 0 0 PLL3 PLL2
0101 1 0 PLL1 PLL3
0110 0 1 PLL2 PLL1
0111 0 1 PLL1 PLL2
1000 1 0 PLL3 PLL1
1001 Reserved Reserved Reserved Reserved
1010 Reserved Reserved Reserved Reserved
1011 Reserved Reserved Reserved Reserved
1100 Reserved Reserved Reserved Reserved
1101 Reserved Reserved Reserved Reserved
1110 Reserved Reserved Reserved Reserved
1111 Reserved Reserved Reserved Reserved

£ 3. 70 RA VTR (1) PLL2_Disable £PLL3 Disableld, 7AZX KA >k« E— K- Ey hOIXF—2ZIHPbST.

PLLX_DISABLEL X4 ADEZAAZICL BRI TEE T,

Vsync Code® Frame Rate

Number (binary) Hz
0 (0000) 23.98 Hz
1 (0001) 24 Hz
2 (0010) 25 Hz
3 (0011) 29.97 Hz
4 (0100) 30 Hz
5 (0101) 50 Hz
6 (0110) 59.94 Hz
7 (0111) 60 Hz

# 4. VsyncI— §

(1) Vsyncad— KiE, LT ZX%0x21 (Output Frame Lookup - Input Vsync Code).
0x22 (Output Frame Lookup - PLL2 Vsync Code).
0x23 (Output Frame Lookup - PLL3 Vsync Code) C/EFH I h %7,
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T7Vr—2a ER
REEDBIE

LMH19831Z 7z —X-2y - L—7(PLL)Z a2y -
F L — 4T, Hsync/VsyncAJJY) 7 7L v 244 I V7 ICJH
#H. HA0E[Genlock] L7z LML TH/ A —F 4 4L —
Foay s #EEERICITEES, 4ADDF v AL ZRT
UZTop of Frame(TOF) 7SI Z -V 2 XL — R &iATHBD.,
BADEA IV NI TaTILABET) T 7LV AT L —24
CRELEY, Zoruay s xL—21E, 227 —YPLL
T—F77F v EERHALTET, FLIZXT —VIFVCXOX—
ZOPLL (PLL1) T. #MFD27MHz VCX0& L —T-7 4 )L
R % MIE LET, Genlock®— FTid, PLLLIZVCX0Z 1 v
ANV T 7Ly 2K U TNiMe 2 &8 Ed, ATaA
SVUS VR EWEERY v AR ETRNRICIN A 5729,
LMH1983% B\ L — Tl ic T 2 BER S D £ T4, 2D
BAETE, VCXOEHWA Z & TEMMH 2 4 XD 2 a .y o 55
snEd, SMHFIVCXO. MMtFL—T 740 a, Tar s
LHREAPLL ST 4 — 2 OMARDEIZED, ¥ 2T LGS
B — TR & L — FIEEE T T = 3 VI U FRIC
Rt cEEd,

F2AT =V, E-FICXDETH, VCOLL—T -7 4
& AR L 223HOPLL(PLL2, PLL3, PLL4) TR X1
9., ZPLLIZ., /%4 ZOE— FiZh» b5 TPLLIA 6D
V7 7L Y AVCX0Z vy 7 MHICHEISEMN L 3, PLL2E
PLL3IX. & 54 UWHRE NIz T, VCX0¥
Oy 7 B OB EEHRAE TN, 220 ks HD s 0 v
2L — 1 (148.5MHz £ 148.35MHz) £ L £, PLL4I,
F7 3L b TIiE24.576MHzDA —F 4 A -2 0y 2 25K 5
EOBREESNTHETH, FFHT7 TV r—ra VIilhb
HCHREEEHTEDLLD ., W DOPDLYAZNHD ET,

VCOWEKPLLIZPLLOREMAMEIRT 2 720K L — T
TRIEZF L T3 0T, WAy » 2% RIS 51213
VCXORBELFEEKY v aDray 7)) 7 7L VR aiGd
ZRERHDET, AEHO 2 gy 2 RTOFH F1IZHI-ZE —
FIZRITEE2ZEAARETH D . ZHITHEEB O & .
FELTWE 20y 2 HDY v 2R/ 4 &K E ¢ &
T, TOF/SIL2id, 7L — 20/ (by ) ERL, 74—
vy bDraaay 7 (AMHDTL — AL — b A 8% BIRN)
B LY, a4 I vy ay 2B LXUTOF S
NA), VT 7 VY AR T RN NEA IV F T2y b Y
TrL VAT U= T B0 (754 42 1)
AN 74—~ b LY ZFTIRETHIBERH D £,
Lanaid, TOFM D EZHI-ZE— FIZ$5 288 T2 7.

13 TEXAS

GenlockHIZ) 7 7L vy Z20OMERE UL, 77+ b
TPLL1%Z7Y) =5 V& 7Ed—L FF—n—D0FhhTH
fFEB2Z2EMTELT, 7V —FVEBAESLA., 7V —
7 VHIBAD/AT Vs =2 OWIIEIEIZ K0 IR O
ERREDET, A= FF—N—FRBAZYA, F—L -
F—N—HD/Aa V3 =2 OHIJIEEIZ K D Genlock D Hy
MHERE =i L £9. 2heD4 7Y 3 v EPLL1IOEY) &
L= TIREFRFEMASDEE. V7 7L Y ZOEAHER
Hro4ovavikolihray 284 RRICHBTX £
T, VI FVLY A AT =4 ARPLLO y 7 AT =4 ADT 5
NI, FDATF =R AB)VTILEALIZT IV r—v g v
ZFLISEHILET, VI 7Ly 2y vlkishli§3 2
Ly v a L FERETEET,

PCA>B2—T7 14 X-7O KA
PCAvE—T A4 ZDTabaliF, A& —1F - I3LZAT
BED, TEY FDAL =T -FI84 2.7 FL 2 ELSBIZfr
B 2mA L/HZAAL Y b5 EIUN, PARE T,
LMH1983DF 7 + )L k-7 FL 2E, HERAAY =7 Vv 2H7T
F L Z230xCC(11001100) T, ALY —7 Y ZHT7 FL %
230xCD(11001101) T4, N—Z-7 FL ZI1ZADDRY » T%
BT ¥, ADDR%ZBHBURREIZ ¢ 5 £ 0x66 (> 7 MIRRETIE
0xCC). ADDR#% GNDIZ##%9 % £ 0x65. ADDR% Vppl #
T L0678 FT,

EXAHBYV—IR

BEXAAY = 2, A& — MIREETIHRE D T, T,
SCLZHighicL7z£ %~ A& H»HSDA%ZLowlZ L, KIZAL —
T 7 FUABREENET, ZOTFLAFITEY bOT7 FL
Z b AR BAM L/BEIRAAL v b (F XIARIZ0) THE
RENEdT, TT7AHNL - R=Z-7 FL Z2D0x66(1100110) D
Baid, RECO2NEME T, ®EME T F L 2130xCCI Xk
DET, 7PV ZDRBKICERFB I N B K54 PIZiE. ACKE
MR E 4, SCKAHighlck b &, YA XZMSDATA V &
L., AL —=TASDA%LowlZ L CHis8InE A2 L E9, 7V
AZT7 FVADRICKEIEEN B4 MIL Y AZ-7 FL AT
D, ZOLYAX-7 FLAEACKIZHNWTT — & /34 b A
REEXNET, HEOTFT -4 34 PERETIEAE. TF
LV ZHBEHBIICIE XN, F— 20RO 7 FL AEISE XA
FhEd, [BERAAY —F V- 24 IV /HITRT XS 12,
BT =434 POKITIZFACKE v b3 x £9,
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mAHLY—Tr R

ALY =7 v 2d, 2D0DPCHER TRk S h 4. i)
X7 RV 272 2R T, 72X AHDT F L 2D A%
RT2HERAAY = v 2T, 2HFBIET — 2 AN Likik
T, BRAIDOIR TR ENE=T FL AL SHAN LOHED £
To TORIFKDT FLANEHEA, 2y TRIEIZES ET
At LT 9, UTFTos44 IV IKISRTT RV 272
Y ZHERIE, AL — bR, A L/EBEAARE Y IO
BAREZAARERT)EED AL —T - F N4 2T FL X,
ACKE v F TR SN TWET, ZORDNA MEFANL
WROF7 FL AT, ZHIZACKE Y b, PRV Z- T2 X2
BRDEDD ZRT ALy 7 Ey MAREEET, i F—4
A LEERIE, 24— b2, FHAML/BEALE v b
(ZOBEEHMAMLERT) 2G50 AL =T - TN 2.7 F
L Z, ACKE y P TR XN TWEF, ZOKRDI/NA M, &%

WIOT7 22X A7 RV A bmatidhiz7—42Td, 7—4-
A MEAENE T LI, T RLARNMAEINEDT, 7
INAZDEDFmA LERIT B L. BT FL2DF— & $H
B g, 34 M EXTA POMBIFACKE v b TXYIS
. ALY =T Y 2DbDIEA Ny T By FTRER
E3

MEE

KRB & > Tidk. LMH19832 V& K. LAY 0 BRI FHHE lilk
REIZKED . PLL3OHIIMWKRE LS A I LBY v 2 &23ET D
TENRBDET, BIERAKICHMEAL O 24 EBZIALETS
ZET THAANZOE) KREICHE L Z L5 iIT £ 7,
LY 2 20x09120x02% B ZAATH 6, L Y A Z0x09120x00
AHXAL LT, CLKout3BHL LT 2 —F 4 -4 20
ERTZEN LBV T,

s 1 1 0 0 1 1 0 0 0 0 0 0 s
IS UL J U U J t
? 2c R é Address é Data Byte 1 é Data Byte n é S
e
t Slave a K K K K
Address d
$CD

1 EXAARY - V28433V
ssc VVVVVVVVVV/V VYV
soAaT \__/ \ / (A7 XA6 X A5 X A4 X A3 X A2 XALXAO)
s 1 1 0 0 1 1 0 0 O 0 s
t = J = J t
a c WA Address A o
r r C C p
t Slave | K K
Address t
$cc e
2 gLy =V 2 TRV - 72X Ak
R VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV AR
soa” \__/ \ / /D7 XD6 X D5 X D4 XD3XD2XDLX DO\ AD7XD6X D5 XD4XD3XD2X D1 XDO)
s 11 0 0 1 1 0 1 0O 0 0 s
t & J & J A\ J t
a 2 R A A A o
r ’c e © Data Byte 1 c Data Byte n c b
t Slave a K K K
Address d
$CD
B3 GAM LY =7 v 2 F— 2 Uik
13 TEXAS
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)7 7L Xt&H

FIANME=FTI, [HE 7+ —vy MR BRI
T, ZOWA, TG AR 74—~y MR — FI#RITRX
NEzTH—<y bOHFRS) T LV AT+ —vy FEEIRL, Zh
ZIBC TR E Ly b7y T LET, 610D ENI3]
DIA—=7y b1DDI—HF—EFHT+ -~y MR TEET,
TINA AN T =7y bERERT 55503, HinA IO ARl
EL, VINANITEFINATIZERT, VI7 LY ZANI T+ =<9 b
AVAV=ZApTas vy T AT &R LE Y, 10MHzE 7213
27TMHz) 7 7LV 2D KD T+ —< v FTIE. Hin®Viy
AINZZAT VT AR FET DL, VI 7L Y ZAANEELLSR#T
9, VT LY AANORy 7 NEYNICITbhER A, TDRD
HiN 29 LRk 55 OYAE, VineFinE R a— M350 %
BHDET,

PLL1OD i

PLL1IZ27MHzD) 7 7 L ¥V 224K L ET, /54 2N
DO FTRTOPLLA—REWEKY 7 7 v v 2 & L TR L
F¥, PLLUCERHAI R TWA T a7 - =T - T —F5 2
F v TiE, — &L — T HHMEF27MHz VCXO%#HNfE 5 D&
PFWklca s XEET, ZOL—FITMA T, Genlock@ifE
2 "RV —-T & AT ET, 2O RIL—T T,
LMH1983%4 6 OTOF 1 IES OHEFNEF & & IR L £
4, WHESLEANYV 77 LYy 20REMARH A 5720, &
N—=Te—RL—T LB ET, ZOREEEDLSIC
T 2 212D, [TOF1OT7 54 v 4V b OETHI
LET,

PLL2. PLL3. PLL4IE, WFhEPLLIZ AN 7 7L v
2 & LTHiIHT 20T, PLLIOMWEE4DD 7 v v 7 14N
TOMRICHEL ¥, PLLILAOEOPLL T, L—7"-
T AT RTHE S, FFRIRIZPLLI& D 135 228
SRESNTOET, ZTO72B. 42027 1y 2 IO
Uy BEEIZTART, PLLIOL—FIBEICEDIED $9,
L7275 7T, PLLIOJ — FHilgilE & & v ¥y 2R BRI
BELIVBERHD T,

U—=TIRER TN =TT 4 L2 —T 754 VI
Lo THhIEDET, FLEAEDT T Y= 3 v Tk, Rg.
Cs. CpDBEMDP B 2%/3y ¥ TD2RNL =TT 4 L AT,
ANY Y 2+ BRET RN TEEYT, £72. PLLIOK
JAEBIEE A2 X HIZTRT B2, KDEROT 4 L4 %5
ZedbbEd,

Fy =V RV TEBRY [INJOM (T34 £ff) 8 E/8T A —

D—ihiE. T4 ALK > THBIMIZEREShET., AT
Tr7LV VA Tr— Ty FPEEINDL L, NRFv—V KV
TEBELIEHENET, NIZFLWY T 7LV AANDOE 7 )

i3 TEXAS

WL XIIETH I, Fyv—V - Ry TEHRIE—EDIL—T
TIREA MR CE B Lo Icikxh .,

PLLIO X1y & - A H =X L Tld. 27TMHzH 12 Hyn i
BofEBicay s &hEd, 2720, 0L —7FTIITOF1:
VINON MBI S, T34 20FE— Ptk > T, fill%
W< DEDEALESIZ, T — T HRVCXOMIMHTEE % B
HLEd.

PLLUL—7 & DERETX

SR — T, HIN)th:bui b7z 7 7L VA EZITH
D. R (LY ZZ0x29&0x2AIZH8M) THEIL. N (Lo z2 4
0x2B & 0x2CIZ1&#A) T4 R & =M T VEXOD i T L Dl T
it KT A IR L £ 9, OB, PFDIZ/SL 2 %)
L4, ZO/SL20F, iz onrh=L—7 -7 4 L& T
fior s i, SMFFVCXODTIHEF A BB L £ ([PLL1O 7
Oy s X&BH), PLLIOT O 9 ZEISRTIL—T 7 4 LA
DR Yk, PLLOMKIEZX TR h 4,

BWPLLl: Rsx KVCO X ICp]_/FB_DIV

* Rgld. M —7 -7 4 v 2 OEHHEHOM TY,

* Kycold. 27MHz VCXOD AR 4 ¥ (Hz/VHAL) T,
Kyco = Pull_range x 27MHz / Vin_Range& & 0 3, X
#ZMWE AV E =T 24 AP THA XN THBVCXO0 (£ —

— :CTS. P/N :357LB3C027M0000) D¥#iE. Lyco =
100ppm x 27MHz / (3.0V-0.3V) = 1000Hz/V& &) £,

o Ieppld. PLL1F v =Y RV 7H 56 DOBHRTT.

e FB_DIViZ. RLY 24 ENL Y 24D THREI NS
PLLO R T, Zhid, 1ROHNRBNICE T 3
2TMHzZ T v 7 - 2)SL 20 EHELL 5D £, NTSCOD
Bt ZOEIZ1716TY,

WEHEEDOB A, Frv—Y- Ky FEWHP [FB_DIV] DAL
ISTA=ZD—EIE, TN A K> THEMIZREE S 3, il
2. ANV T 7LV A2 Tr—vy PWEHINZE, NRF ¥ —
DRV TERVEHFENET, NIZHF LW T 7Ly ANOE 7
WHEEA KA HIN, Fv—V- RV TERET—EDOIL—T 1
BRE A A KD ISR h R T

Z ORI FIIERIRTH D, ¥y Y I RER. Cplc
KFoTHELSE RE-NLOEBIEZEINTOEHA,

—-3dBD L — T kil & K IE S R B R T, PLL1OR
L — TINS5 1349-40dB/decade T — LA 7 LET, Th
. b= TR AR A BT OATIY v 4 ERE 5012
FIRITT, —3dBD I —F — IR HETIE. -t 7R
3E VYRR T 4 LA DR B EMOBZRITIRIEL 9,
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PLL ORI L B VCXODZEFMAIRIKN & & 5 H
Uy A EPIZIE, HHRIEZ LA T OF&M A7 9 2 & BT,

e BW = (27MHz / FB_DIV ) / 20

PLL1DO & v €V 7R EIERATERITE £,

* DF = (Rg/2)V(I¢py x Cg x Kyco/FB_DIV)

CSid. HAlavFvHOFE (B 775 v F)TT, @
#. DEDBI/A2L1ORIZABZ X523 L, uy 7L Y
TV Y AAT) T AWED b L — F - 7 %@y T %
9, DRI~ —Y VICBELTH D, PLLORELEDOH
Lo %9,

WA T Y F ¥ Cpld, PLLICK S THEL B 771 Y
Z-ATNVTAET ANZTEREDICHBETET, VT 7LV A
27 7 ZIVCXOHIHEBIE A AR ¥, Yy xaREx e
T DTOBRIZESIOTCpAIRE L TL 2 &0,

° Cp ~ Cs/20

PLLOML—7-4 vKi, K = ICPl * cho/FB_DIV‘f“j{&)
EhET,

LMo T, BikiEE £ ¥y 2% 80, KEfE> LU TO
NN =il 3

° BW = RS x K

e DF = (Rs/2) X V(CS XK)

W=7""T74)ERAT Y

BEZ < ORI g —WRICliHEhcnsa vy 7 v -
24 7%, X7R. Y5V, X5R. Y5ULEDiiAHE LT I v -
AVFUHTY, BAEEEI Iy - avFUyiE, BN
RE), 2 b L2, ERICRIE L CEAE S AR T B EEMR
NHELCFT, EBEBIRDBVCXONDHIIATIZ KR E, Vw4
FENEREL2ZT2BTNAHDET., ZDKS LW EEN
S LETRBMHMALTRL EEHREECEVL Y2 L-T Y
FTUvHEHEHTAZETT,

/11

VC_LPF

B 6. SMfirn—7 - 7 4 L2 OFFEM

Vin
PFD
TOF1
SAR
MUX
Hin cp
+R PFD Current _
Source
AN VCXO _
' (ext) T
Loop Filter
(ext)
+lor+2 CLK1 Out
5.PLL1O 7 u vy 2[4
I} TEXAS
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A7 OHZE

LY 2 20x02121F, 4OPLLOT v 27 - 257 — 4 A %
RTADDOE y M AHDFF, PLLUZK T 50 v 7 OWE
1Z. LockStepSizel ¥ 2 £ (L ¥ % #0x2D) & Loss of Lock
ThresholdV ¥ Z & D20 % {#i 5 THIFHITE £ 9, LockStepSize
LY AR, FNA ARGy LEzeALGTEIZVC_LPFE v
THRINH2ZEHEE[REL 3, LMHII83NDY 7 7L Vv
22 DY v AN D B%4 . LockStepSize D% E /N §
FdEL, TNAAIEZHIIT Yy VDEFEELEVWIEDRHD
9, PLLI1OU vy ZHE AT 22FHOL ¥ 2 #130x1C
(Loss of Lock Threshold) T4, ZDOL Y Z2&IE, vy oD
KNVEEEIND L TITDBELEHNATOS A 2 V&R EL F
T, DY 7 7L v 2GFFTE. Tl EBRNCE RO
ISLZMRELTHDBEDNHHDT, TOL IV AXITIT6K
DREMEZRET S Z L &ML ¥, ¥ 11ONO_LOCK
1%, LMH1983Dwa w7 - 27 —4 2%, L %9, NO_LOCK
¥YD27F—2 2, LY Z220x01265alE £, Zhik
MHADOPLLZNZFh4DDONO_LOCKA T — & Z - b Dk
MT, PLLE vy 2 -7 227 (LY 2£0x1D)HOE » MZk-T
v 27 ENET, 2, lADOPLLASY =2 Y LT3
BEV AT ENET,

Oy 7EICEET 52 E

LMH19830 v v 7 RiZ, PLL1OWy ZIFRIZ k>THRED
%9, HOPLLIZL -7 HH&IEA L2 2 IZIAWO T, PLL1&LD
LHEIZ Ty 7 LES, Ld-C vy 7RIS E Rz 4
NTPLLIAWR TT, PLLOYy 7 BRIV — 7 ki Ak 17
LTHD, arkiF 25k 5803 [PLLIL — 7 b 0% i
ldk e o4, LMH198313 [FastLock] E— RIZ& 3B L &
T, ZOE—FTIE, =72 ay 7 LTWEWE, Fy—U-
RYTEREHPL., wHEAZRTEd, 2LT. gy s

W L7z, 2—H— 10k o> TRE X FHT 5 &
ICPLIZA 6N, HHRIEIZATEOM L Tl L3, ZORHE,
BTy Z R & JEEI NS R Y v 2 A EBILE T,

Oy 2 HERIZ DOV TERTANE S 5120 8E. [TOF1O 7
FTA VXY MOBETHHTS [NV T by s |94 1x—-T
LTHEBINESINTE, FUT LTy ohiA 57— DB,
TOF1DONAMHEFNES ORI K E B0 d 256 TT., 20k
SEr— AT, 2207 L — L3505 £ T, VCX0% ¥
LML Ty 7L — ARSI E T, ZHUTIZEY
BEE (BCHTRD) 230 B TTREMEA B 1 £ 7,

PLLA & 71284 2 R 13902, NO_LOCKH Y Y@
RREZ Yo 2P ATFELE S, LMHI983DPLLIE, VCXO
B M E M 2 EIEAFEL. VCXO% ATV 7 7L v
ADEFIZT T B LIk THEHELE T, 7754 208
0y 27 LTWaEWEA, PLLIZVCXORMIEE 4 LR E T5
FFaa. FRETHE T, BEALED LTy 7 IREE
IZLEd, VCXO& ) 77 L Y ZDMMZENNEL 558, T
IS4 ZFHIETEE A L NICERE L < MAEZEA ML £,
VCXOD RV 7 FRY T 7L Y ADY y & WBEE T W
2D %7,

NO_LOCKZ/ROIKEE P 5124720, LMH198313E®
SNZZHHBNIC W TIREORAEMR T2 4 Y Fo &8I T
WEd, INE200D/5F5 A —KI1F, LY AX &> THREL
%3, LOCK_STEP_SIZEL ¥ 2 2 Tid. 254 MET 21
M4 #E L, LOCK_THRESHOLDL ¥ 2 & Tld, 7734 A H
Oy L&D ETRMIC, Yo b BIRINCRFE & h 3 il
BEOEBEAREL T,

Oy 2 EEET D E TIN5 R 2 R/ANRICI 2 5121,
LOCK_STEP_SIZEL Y Z #(L ¥ Z &, 0x2D) 111 (J/IMi)
&L, LOCK_THRESHOLDV Y 2% (LY 24, 0x1C)
W31 G R fil) 2 3% LT #Z &, [NO_LOCKE ML
E-FDAA4 IV NTIRLET,

— M
reference
(input)
1%2]
j=2}
£
NO_REF %
(output) > =
- X
< - »i LOCK ~ 4.4s 8
NO_LOCK
(output)
_J
— M
reference
(input)
[}
°
o
£
o}
NO_REF e)
output] >
(output) o
b4
< »i LOCK ~ 760 ms o)
2
w
NO_LOCK
(output)
_/

7.NO_LOCKmEHILEE—FD &4 IV
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VCXOMEIREHE

HeAE§ 2 VCXOIE, CTSOMEFE S 357LB3C027M0000T
Fo ZOVCXOFHERF| %A AHMPH 23 +50ppm. 5k JE i JH A3
—20C~+70CT¥, Maxts| EAAFHAD/N L L VCXO%E
&L RPEBREES EL, bEICY y 28 L ETA
Moxks | 2 AARFIIZAE & 5 AR OZE BRI & D &4
K FhIa XA,

U= ByY, K=IVFF—N—F—F

LMH19830D—®PLLIZ, 3fEHOE— FTHIEL, LY 2
A0x05CERNTEET, 7V -5 V-E—FTIE. Hy. Vine
FiniE i HE g, VCXOMIMEFIE L ¥ 2 4 0x15% K U0x16D
I > THREINET, ZhH6DL YV A EZANDEZRLELT
H&. VCXOBIEAMMIEEZ LN TEEY, AL —TPLL
i, —RPLLAOT v 7 &4 L £ 9,

Genlock®— FTiE, Hiy& VCXOM NEHER OB Ta » &
MR 5 & O VCXORBEIL %7 27 4 TICHIL 23, &
7z. ZFAUZELE L CTOF1EFyOca y 2 %475 kv —7
SAAAEL ¥, B, [TOF1O7 54 v 4 v [ DA HH
LTL7ZEu,

3IBHOE—FIFA—ILFA—N—-F—FTF, V7 7LV
AMEI L 22HE. A/D - D/AXRT APLLGIHL — 7% 5] &
T, VCXOHIHEBIE 2 IO Z N TEET, Thi
WUNHRE X B 5121, V7 7L v ARkbhiz6, BHBIZT
INAZANZDZ LR TCERThE BN EHA, —HDY v
s —2iE, TFas AJJOMEEEFCH, V. FO&HT]
MNEITVHEL I ZERTLETH, ZHITT A X R
XHFET, LEAST, A=A A —N—FE—FET7Fus-
VUL =2 LAY THAIT 2580, Arha
77 VY AANOERERTESTH, V. FOXEFTE7 —
Hlg4 22 L AHEREL 3.

PLL2 &PLL3OD i1

LMH1983D4{HOPLLMD 5 % CPLL2EPLL3IZ R & /M
JEMEL WTT, T EFN148.5MHz & 148.35MHz CEfE
2kricrurssshtngd, HiJ%74.25MHz % 7213
74.18MHzIZ 5 24 7Y a VB ENTEH D, BEIIEL
THHATEE Y. ZofthoFIHTRRARIEE LTid, Thb2
DOPLLET A AT —TLF§THILTY., ThZhoray s
BB WA, PLL2E7213PLL3AF 4 AT —TLIZT 3
Z & TCIHEE N & RIRICHIR T & 7,

PLL4O

PLLAEA —F 1 A O a9 2 24EKT 220080 TY
AL BOMNHEAMA THET, EROLV Y 22 EFHL T
IR R A B S5 X D ICPLLAE R TZ £9., PLL4
DF 7 %) MIREETIZ, CLK4» 524.576MHz (48kHz x 512)
%#. TOF4»55.996Hz% 1 JJL £¥. CLK1(27MHz) #75T
BREE L7265 360kHz D g5 235 5 1, PLLAC R X h72VCO
(AFR1.2GHz) #4096 THREE L C T & 72360kHz & IS L %4,
ZD1.2GHzI E12 TR X 1, 98.304MHzD 5% (48kHz x
2048) LR L 4, LY R Z0x340—FBPLL4_DIVIti % %5 5
T5Z L2k, A8kHzD2D RFfEER SN E ¥, T2 Th
BUI2DBRFe DT, 77 4L MlED2TIE, 98.304MHz(E 54
2 (Thbbd) THREENEYT, PLLADIVIZ4L v N EDT,
KIS TOMAFETE, 2 (§4HH32768) DIRF A HE
QI

441kHz Y Y F ) v 7oy ZIZHRIS A —F 4 F- o0y
I PUBBEELGE. 44.1kHz A =T 4 4209 2 4K 57
OO@MYI KL Y 2 2FEOFMFINEZDONWT, 7FH 24~
AINAYYDT 2T HA M EOT7 T r—v 3/ =1
AN-2108% B L T 7Z &0,

TOF4id, 2RESHDFA 5T — FCEMECE 9, AFS_modet v
ML Y Z2£0x09) 2012w b4 5 &, CLKoutd w2 OMACK (Lo
2 2 0x4A) THJET 5 Z & TTOF4%4 5%, AFS_mode¥ v
FELZEy F¥ B &, TOF1%2AFS_div(L ¥ 2 2 0x49) TH
JA§5Z LIk DTOF4A/BRE T, HE 7 + —~v v MRIE—
FTik, AFS_divl ¥ 223 A LEHE D, Bt Eh7z
T =7y MIBUTHECE I h £,

27 MHz In

PFD

CcP
Current
Source

VvCo

CLK Out

8. PLL2/PLL3D 7w v 7 [X
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Phase/
27MHzIn_| <R Frequency (;urrent - Loop Fier
Detector ource
. VCO
= (Nx8) I (~1.3545 GHz)
-3 =4 o0r5 . ,PLL4 DIV CLKout4
i @(isi2sM) [ *2
. TOF4ACLK \I
/MF TOF4
Frame_in
— AFS_div AFS_mode
9.PLL4ADO 71 v 7 [X
g0y IHFADT v A RMS (F2hfill) ¥ v A L ¥ = - —- ¥ =Dy A DRITE

FPGAIZHEIR S N7z ARAAR Y ) 7 54 /T )7 54
FhE, EFF-suy s 20 BET 5 -HomkE, vy
AR L THUE TS, HEDOITXRTOT7 TV r—v 3 VT,
VBRI VA LBERE/FOOT, WA THETS
DONVRREEZEZET, SMPTEY ) 7Lk (SMPTE259M,
SMPTE292M. SMPTE424M) Tid. kT v 4 %
HETHHIBEERALTOWE T, ZOANTIE, Yy a2y
FISZ T 4 LA TR XN - BDEFDE—-2 -V —- =2
Uy ARMRERD ET, 10Hz RO RO Y v 2 I3 X
. 10HzA & h R B (270MbpsHURS Tid1kHz, 1.5Gbps¥
L U3GhpsHE TIXI00kHZ) £ TOV v 244 IV TV y &
IR, hREEEE» 5 ) 7L — FDL/I0ETDY v
BETITA VAV E Yy R EMHEhE T, SMPTERBUS Y E
ENTVARIHIZY — 2 -V — ¥ — 7 TORFETT A, &
WL — P TR, V8L T ZANRKEL HET DT,
{EJESE (confidencelevel) LWV &L L TE—2 Y —-E—2 -
Uy ZIZONWTH#mTAZEIETEE A, LMHI983D Y v
AEHET B0 TS FETIE, Uy Z 4T ER
(tpp) &9 v X LBE (t(gp) ISR L 3. ZOHPIE. TR
a2 =T THHR=-bIRTVEDy ATy — L, £
PSR 4 — 7 = oI T B 24 I V7 RiTY — b
THRHEhTVWET,

WaATHITIE, oy FRADHE BER) 2 RET I LENH D &
T Vo RIFT VA LEFEREDT, BERERDEWE, Y —
o)== Uy ZFHIERREICIRGE L, ABEIZK XL
BE0REY ¥—2 -y —¥—2-Yy X ERMSY v & IZBHfT]
FARIEKDE D T,

top = thy + A X 15y @
ald, WALOBER» SEX M EF T,
1/2erfc(N2 x a) = BER 2)

erfc(T 7 =% 3. BEBHEOER Cibh T 3BT
HD. Excel PMATLABIZG RIS hTwWEd, ZOFHET—
AN BN ABERIZI0P T, ZOHA. aldldizn £9,

say o WMDYy 4 EFHET 5. 85120k
. OB e LTl s 4 XElEST A2 T, DT
D7 71342 DCLKoutti I& 4 DRid 7 4 X&KL £ T,
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e
|

£
Tnkd-ia ontp Time (s} 2 6O00p/dR 13000
10. CLKoutl® ¥ v DB A b 7T A
g 2.6ps/div
&
g
Talrd-zz,nnnp Time () 4 4D00p/dN 22.000p
12. CLKout2® Y v 4D A b 7' F A4
fE#fh : 4.4ps/div
|
E
Takn-EQBm; Time (s) 2.4000p/aN 22.000p
14. CLKout3®D ¥ v DL A b 7T A
i ¢ 4.4ps/div
g
Tnkn-asunnp Time (s) 7 00DEpIde 35.000p

26

16. CLKoutd® > v 4D X b 7' L
Kl : 7ps/div

TEXAS
INSTRUMENTS

I Phase Noise 10 dE/

Carrier 27.000002 MHz |

10T Ref-20 dBoiHz

0.5214 dBm

20

-30

-50

-60

70

-80

=100

=10

120
iy

-130 L

130 =

-150

-160
1k 10k

10k L%

11. CLKout1®fifH 7 4 X

O Phase Noise 10 dB/

Carrier 148.500010 MHz |

101" Ref -20 dBoHz

0.6711 dBm

-20

-30

40

=50

-60

-70

-80

=100

R

-120 _—

| :I| iﬂuwrll .

-130

130

-150

160
1k 10k

10% M

13. CLKout2®fiitH 7 4 X

C[*Fhase Nokce 10 0&7

Carrier 148.351658 MHz

18I Ref-20 dBeHz

Q.1944 dBm

-30

40

-50

-60

-70

-80

-0

-100

RE[] Sisy
120

-130

s

130

-150

-160
1k 10k

10k M

15. CLKout3D ik 7 4 X

U [*Fhase Horwe 10 o6/ .
10| Ref 20 dBeHz

Carrier 24.576001 MHz
0.5681 dBm

17. CLKoutd DHidH 7 4 X



HARZANDFAR

I’CA V& =7 x4 Z%&F L. LVDSHI K 5 A4 3% 3%y
3 e TEHNNBTIRE. 28y E— FREOEHE, N
LVDSH DTV LTy 77 2575 2 ENTEET,

LY 2 A0x3AOMSB (Ky )TV Ty T 7y 2%+ Y
2L ¥, ZhIS & D LMH1983 & Fifif O [ O RHEE % X4 2
ENTEET, PL—2REHELS AL A#MRELE T, aE
BoRWML 2T, AFEEEEMAL. Uy 2 REME
T3 d 0 £9,

CLKout¥ v O2E8H FRIEIX. L Y 2 Z0x3AD Y v 1[6:4]
Ao CHBLET, KEAMEARET S L. HIIRIEIZH
MLEd, ITVE-FIIEES L VA 20x3ATHETE,
Yy b3OJEMHL T,

TOF1DT7 ZA4 242 b

oD ray WMHICIE, ZThZhxtindaET4H 7L —240%
WHARTES (TOF) M i23é D £9 ., LMH1983Tid. 320
BREFF - 20y 72/ LTETFH -7+ —vy b BREI N,
TOFfEHE, &MU 74—~y bOH LW T L —L1HEE LT
EETVALTRLET, HlAIE. PLLIZANTSCIZHIG L 72
U5t T —vy MIEEEhS L, CLKLIZ27MHzIZ A D |
TOFLIF17 L — A%21E, F7213900,9002 @ » &7 -4 £ 7 )L
A SV 2 &L E T, 77 40 FIRETIE. LMH1983
BAN) 77V VAR Txr—vy beRIL, Z2OT7xr—~y
FECLKIOW 74+ —< 9 P ELTRELET, TO720,
ANV T 7V VAT 4=~y FBNTSCY 7 7 L v ZADWA,
TOFLIZT 7 )L b T29.97HzDEFIZ A D £9,
LMH1983~®HN. Vine FiNATIALMH1981Y ¥ 7 - &%
L= b REINLGEA. FINANIONE ERD Ty Uids
A YO Hy v 20 ica £9, X [TOF10 4 4
IVINTRTESIZ, TIA AV MIRIEIZT B &, TOF/S
L ZAZTHE OIS 2 #5250 2 ¢, EBIZH SV A D5 L
DDy VIChHiVET, A 71y FOERET S L. FiznA A
ERT ZHEWIOM. Highlcxb 3,

ANFINETOFI N EDT T4 v AV MiE, W DHhDF
WeHBTE £4, TOFLZE3MEHEDO 7 514 Y- E— Fhdh
D, LY ZA0xI1TCERTEZET, TIANLLDIRNT =Ty
TE-RFTR, 774 AV NafTbhERA, HBHD2OD
T—FTIE, WICFNIZT 94 Y A Y el 50, 327
FA YV UERIZFNCT IA Y AV M emHlLET, 3275
AV, 2= =LYV 2R0I5TERTEET, ZOL YR
2%, 74 VAV bEHET B Fiy& TOF1ORM TH% &
hadhEzEELET. ANV 7 7LV 2EHIC. KRELK
JAKY v 4 R56 DN d 2558, TOF1EFyE DM AT
FAVAY PIEHTIEREEAD D T, KEAES. TOF1
T, Vo aRELDENPLLIL-7-T7 4 L A2 5
THEINEZ N5 TE, WH7 54 V- E— FEBERNLH,
CLKoutl/TOFIH AR E L Hna 4 IV 27Uy v T4l
ZTZEeRbDET,

FINA AN, TOF1EFND 7 T4 v A ¥ b Ahs & i L
e, 2D HFBETHRITTEE Y, 79 v a0y 2T,
TOF1I I ER T 25 &S 20y v 4 &)y 15
Z&T, TOFLIZEMEZIZHE L, Fine 774y LEd, PV
7 b-uy s TiE, PLLIO L — 7 &, VCXO% F§ie L
TCLKoutl D8 % Bl % 72130 X ¥, TOF1&Fina W -
{754 v&8Ed, TOF1E7 54 Y LTWEW) 77 LY
AW ATIE N, Hoo MR BHEiHpDGE. 77 v
VarlyZIilko TR IVIIIRELILWEEC EHS LD
&, TOFLIZW 5L DT 74 Y EE5HBRVIEAERSDET,
LMH1983Tid. TOF1&FiyONAHZEAVN & WA L NAHZED K
VA, TNFIUIOVWTI—HF =2 r Ty La-ay s
BRIV T h 0y 2L Y 2K0k11TRINTE £, 72, 58
KEWEE, 754 YV EE5720I12, 21— —1FPLLIONH %
WD B0, BHEENETINA R RTEEY, 727-L. 75
AVAYEDENRREVGAS, FUT 092 TT7I4 08
3121, b TROKE BH-1) 282205 3 WiEERH D, 20
fl, Wiz ay 23 ATHNIChHe 9 7 LEd A,

TOF1

HiN

FIN

18. TOF1D %4 I Vo
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TOF2ETOF3MAAIV YT

TOF1&RMIZ, 2% H. 3FBHOKF ¥ AL IZE IR L 7%
EFA-Tx—=<9 t2BbDET, 7xr—~vv M, Thih
LY Z220x07E0x08 TRELET., 74 —~v v FHRE S,
TOFH NP4 3+ =T Nickd L, ThZThoRjic@EL 7z —
FCTOF/ S ZH AR & h 4, TOF2ETOF3TREINTE %
T4 VE—FIAFED D 5,

TOF2/TOF3 Alignment Mode | Description
0 Auto Align when misaligned
1 One shot manual align
2 always align
3 never align

% 5. TOF2/TOF3D7 54 ¥ - £—F

TOF2& TOF3i3il#, TOFUZ 7 94 Y LEd, 7L —4-
L= bBHEWCZHCHBADAR, TIA VAV P AT =4 A
Ey b2ty behEd, $3100FPRHEV 7+ 27 %
HHT2EDT, ZOBEAETOFX_INITE v FADEZAAL
EFVET, BlAE, LY 2 20x120LSBIZTOF2_INITE v
FTY, TOF2007 74 ¥V E— F#3LIMIFEEL ZRETZ D
Yy MZla#EZAT &, TOF2OMNMHAREIZY £y b &hE
T, 2Oy MEELT -2 )Ty FEDT, mAHTEH
1202580 £9,

19. TOF1o 2 4 I V7
kD=2 CLKoutl, F® FL—2 :TOF1
10ns/div. [ 200mV/div. T : 1V/div

21. TOF3D 24 I v 7
k@D P =2 CLKout3, F® L —2Z : TOF3
4ns/div, bt 200mV/div. F : 1V/div

13 TEXAS

TOFADT A A ME—NR

LMHI1983D4FH D F v 3 LG lH, A —F44-rva vy
DERIZHEHENET, TITHALIPDOXR=Z2 - F—=F 4 F-2
Oy 2L — MI48kHzTH Y. ZOY T ) v r-vuy sk
VT4 -7 L —A0M Tk, 29.97THz¥6 L UB0Hz7 L — 4L —
b B OBAIEE T L — A4FI210H, 60HzE L 0°59.94Hz 2 5
LOEAIF107 L — AFFEIC1N, fAHA AV E 9., LMH1983
i, 2OV — b THETETOF4SLZEEKTEBDT,
A —=FUF TV —LEETH - TV —LERAHIEEIENT
xET,

TOF41%, TOF1E/ZEFINATIE T 94 vV EE BT ENTE
9. %72, TOF47 I 4 VAV b ORBREIH A HE A HBINIT
ATIEHDET,

20. TOF200 5% 4 I v
DML =2 : CLKout2, F® L =2 : TOF2
4ns/div. £ : 200mV/div. T : 1V/div

22. TOF40 24 I v 7
Lot —2: CLKoutd, FDFL—2 :TOF4
10ns/div. F : 200mV/div. F : 1V/div
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A-Y—FHRI+—7 Vb
LMH1983!12i%, MHiEh7=0) 7 7Ly 2D T 5=y M
HEDSWTHEMNIZO - FEh 3L Y22 B HEBATEL 9,
- - FEELND T =~y bE, FDT A=<y b D
MIIFICL Y 22120 - F &3V D24l ERTEE T,
LMH1983CiE 7 + —~v » b OFRHNIZ Y720, Hsync AJJDRH
BRAMEL, E4 7+ —~vy MIBTFE2T7LV—L5720DDT
AVBERA, 74—~ 9 b P4 v aLv—2AnpTasLyv 7
2 &FI L3, Hsync/3 B0, 20BIOAKN-FEHIZH Y3 5
BERINIC R AE S 227TMHz2 0w 7 -2y DA 5 Z & Tt
LET, R E#RT 212, RAAFEI YV P ERKD
7V b EEHKL T, HsyncAWBOHH 2R ET 2 0EH1H D
9., LY ZH0x51&0x52% i TR O TIRZED 5
16y MEZEFEL., L ¥ A Z0x53 & 0x54 % i - TJEW & PH
DOLRETEDET, LY AX0x5AL0x5BIE, ZTDT 4+ —~< v
MZBTF217L—0b0D54 v EERL, LY 24
0x5DDE y MIFZ—HF—ERT + =~y IHA VAL —ZT
bEINENPERLET, -V —EHKT+—~ v OKRNER
T BIiE, 0x5DD Yy NAE Ly PRS0 ERDH D FT,
A=Y —EEK T+ =7y PR ENhD L, LY ZX0x55H 5
0x59DHNEIZHES W TPLLIA27TMHzIZ T v 7§ 5 & 5 12K

KRG A2 2—T 11 XA
LMH19830fR&EW A7 7Y r—> 3 VK% X23
[LMH1983D £ M %4 v & —7 =4 2l ISR LES, 2
DM T & BRI NEHFIERS, CS. CP. B XULM7711
ART VT TR ENB L —F -7 4 L& TF, LM771113,
VCXODHIEEA S & BB 5 /1L —7 -7 4 L2 i %
Ny Ty LET, =77 4 L ZOEPEEFISEEIZT S &
TEWhid D ¥ WiiLON—7 7 4 L2 OFMHEZR), CLKout
T EBLVDSIESAD T, EHEFEFL L TH-TL A&
W, INOLDEFERBELEH T4 VL LTLATY TS
ZERBDET, ZOLHITIE. 20074 VEIORHEA v ¥ —
&Y ZEAFRI00QTY, HDW0E, BfEA I V&2 2 ey
HOEYT, ZOHAE. K74 v ORMEA Y E— &V ZIEGNDH#:
HETH0QICT R MERH D T, WTIOHATE, FL—2
RETEZ2ZT BT 2RICTHERBLTLEZE N, £EH74 v
DI —=ZAEN—-HLAaNnE, ZDIFA4 Ty LWL
F9., OEER ML -2 FHTIHAEE. suy s IO
Uy EMMLEY, LER-T, 20y 2. b L — 23
BIROMORES 25 082 B8RS D FHCROIHEERZD
Teo TIEAT ¥ 2 T LA TL 22 80, HHEAE T & A
o0y 2GR ERELETE RS BV TR, TE 57210

Sh, ZhHPLL2, PLL3, PLL4D®Y 7 7L Vv 2 & LTHH 90°ITIENVAE TR DS KD ICERT 2 4R H D 9,
ShEd,
VAdCLK1 e
c2 1ul
e Va3 dedCLKZ Il
1 T VddPLL1 rewral 3
! dedPLLZ dedCLKs “Tos 14F |—<
1uF
” v Y [
0.1 uF [
|| VddPLL3 VddCLK4 c7 1uF
I N N ||
OLuF N 1= I 1 %saﬂ/ slgle] oawrl! =
—_ GND
= [eXe) - N RN o ™
GND == 343 Lexx £2¢g Foutl 2t Foutl
[aNa] SN a W] 0000 o090 36
Vvdd3_3 og oot (O OO0 ClKoutl+ 35 CLK1_P
. -~ 28d 9494913 CLKout1— CLKIN
R1 R2 3 >>9 5555 0
5 —vaj_ Hsync 7 Vin Fout2 > Fout2
Vsync Hin CLKout2— CLK2_P
Do Not Load Do Not Load: Fsync g Fin ClKoutos 28 CLK N
op NIT INIT
7| ADDR

SDA g SDA Ul
scL scL

CLKout3— gg CLK3_N
CLKout3+ CLK3_P
22 =
Fout3 Fout3  vqd3 3

LMH1983SQ Fout4/OSCin [—= Fout4
CLKout4+ l>14 CLK4_P
Vdd3_3 CLKoutd— > CLK4_N
T R5
gék NO_REF ﬁ NOREF 10.0k
: 2 NO_ALIGN = NOALIGN =
3| xoin+ NO_LOCK NOLOCK s GND
XOin— I~
222% 40 N Iy
R7 5668 VC_LPF > I 1 SR 1LMP7711MK
1.8k @ |dl|o|o cP +4C7$F _‘>4 -
=N VddvCX0 1uF a
N RS ° vdd3_3
© S 17.4k
=i >
GND 8 i L
— s o c12
GND —21 OUTA s 0.1uF
R10 S \Y¢
ouT o
49.9 — =
= 357LB31027M0000
GND
X 23. LMH1983D X #EMN A ¥ & — 7 x A Zalg
.
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LMHI983D k5 AvLF o Uy s -V ZAF LTI, V9D
BAEFIZADHZEOD1DOH, Fv 7 EiZki) 34 OPLL
MOFHTE, ZORELKIREEE7720. LMHI983AE Tk
HEPLLAMAMOBIFIC & - TEME X &, SEFITEHO N
VX2 b —2&FsTnEYT, [LMHI983ONREN LA v 4 —
7 x4 ZEBENCIRT I, ThEFhOLVF 2L — 410138
DI A S22y F v R ETT,

Wy 25 4 ELMH1983DIC X, TPCZ &t S h &
¥, LMH1983Ti3. ADDRY » DIkFE (High. Low. 7213

BIZE 5T, 32DICT FLADWT AT DEEIRL 3,
IS 2 DRERRIZ & > Tid. SDAY Y ESCKEVIZT LT v T

EHHPBEIZ2D £,

RENET7TVr—a3>07Oy 7K
A JIRER A e BLMH1983D R E M 532D 7 7)) or —

YavaEDMORLET,

PLL3 Video Format = 1080i/29.97*
PLL4 Audio Format = 24.576 MHz with 48 kHz word clock
*denotes “3G CLK” mode (148.5 or 148.35 MHz)

LOOP > 27 MHz
FILTER VCXO
A
A 4
27 MHz R
H blank CLKoutl »
525i/29.97 digital v blankl Hin
blanking pulse inputs Vin 148.5 MHz (PLL2)
from FPGA SDIRX  F blank | Fin CLKout2 >
—_—>
LMH1983 148.35 MHz (PLL3) _
CLKout3 >
24.576 MHz R
CLKout4 »
PLL1 Ref. In Format = 525i/29.97
PLL2 Video Format = 525i/29.97* .
AV clock signals

genlocked to SDI in

525i/29.97 SDI out
+ embedded audio

1080i/29.97 SDI out
+ embedded audio
HD-SDI Upconverter
(HD/SD Simulcast)
with Audio Embedder

525i/29.97 SDI in
+ embedded audio

24, —F 4 A HiE - HEEEE 5 72SD/HD SDI 7 » 7' 3 ¥ N— A [al} 3G, 3G/1.001. +—F 1 4271 v 74K

PLL1 Mode = Free run
PLL2 Video Format = 1080p/50
PLL3 Video Format = 1080p/59.94

PLL4 Audio Format = 98.304 MHz with 48 kHz word clock

LOOP > 27 MHz
FILTER VCXO
A
A 4
27 MHz
Other clock inputs supported CLKoutl f—>
32, 44.1, 48 or 96 kHz (Audio) .
- ——| Hin
27 MHz (Video) 74.25 MHz (PLL2)
10 MHz (GPS) Clkoug f——
AlV clock signals
LMH1983 74.176 MHz (PLL3) genlocked to
ClLKou3 f—— > clock ref. in
98.304 MHz
CLKout4
PLL1 Ref. In Format = Audio word, 27 MHz, or 10 MHz clock
PLL2 Video Format = 1080i/25
PLL3 Video Format = 1080i/29.97
PLL4 Audio Format = 98.304 MHz with 48 kHz word clock
25. 70y 2 BHI A/ Ty JERR
TCXO
27 MHz
+1ppm
27 MHz
CLKoutl
) Hin
No input | vin 148.5 MHz (PLL2)
Fin Clkou2 f—————> AV clock
signals will
LMH1983 148.35 MHz (PLL3) track the TCXO
ClKougf—— > and have the
same accuracy
98.304 MHz
CLKout4

26.27 MHz TCXO) 7 7 L v Z &AL 7=, EfEE. SLREWDA/VI T v 7K
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PCBEXETICH T HHRBIRLZIERIR

HESR e

AREAFRD . REIREIZ T Y MRIDDRE Z2H#] ) 24T
F9, ZHUTKD., BEBOA V&0 8V AWML
ij‘o

D ATBE AR D R G M A I L £ 97,
PREBRE Y DTEDSZTELSISNANSZ-ayT Y

PRT 4 LA AEREL £,

:LMHI1983DC&E 372Ny T 7Ty T E

DIL—T T 4 LAFHHPVCXOZFFE L 7,

TV R T L= VIEEARERIC LR NTL A&, i

BRI, KPS FNORIEE B £3, S
BETIE. A VA2 BV ARRNORIRIZED 3,

13 TEXAS
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TYINRTCOEHH L —Z2D L =2 KEFECIZLTK

72X,
ET7WREREBAVEIR Y AEFEODTLIZHERLT
7ZE0, ET7 &> TEREZIE7 7 v FEIcH
WMTHEER, H—DE 7LD, 220 7 &34
ICEE L2254 v &2 20 23 L ET,

Iy = VIRHD Sy Fi37 TV Fgloisi LT 2
XV, ZoERE. TEAY TV FiERICibRS
Ll BT, BUEROEREIERE. 4 OWREEE
NS5 3
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1Syl — R
S fEH

Orderable Device Status Package Package Pins Package Eco Plan Lead/Ball MSL Peak Temp  Op Temp (°C) Top-Side Markings Samples
&) Type Drawing Qty 2 Finish &) (@)

LMH1983SQ/NOPB  ACTIVE WQFN RTA 40 1000 Green (RoHS SN Level-3-260C-168 HR -40 to 85 LMH1983
& no Sh/Br)

LMH1983SQE/NOPB  ACTIVE WQFN RTA 40 250 Green (RoHS SN Level-3-260C-168 HR -40 to 85 LMH1983
& no Sh/Br)

LMH1983SQX/NOPB  ACTIVE WQFN RTA 40 2500 Green (RoHS SN Level-3-260C-168 HR -40 to 85 LMH1983
& no Sh/Br) - -

W LT AF—RXERDESICEEINTVET,

ACTIVE ' & &7 /N\A AV FHAEETRHICHEI N TVWET,

LIFEBUY THZ LW TFNAZDEEFLEFENFRREIN., F1 72 LEAPEI» BN TT,

NRND : $i#REXStRICHEIN TV E A, TNIRRBBEBFEOBE 4V FR— M 3EDICEESNTVETHY, TICTRHFRZXEICCOBREFERTEI L6 HE
LTWEHhA,

PREVIEW: FNA R RKRFATTHY., REEIFEBINTVE LA, FOTUNREINZFEE, BEIWEVEEIHYET,
OBSOLETE:THZ & W FINA ADEEN FIEENF L,

D175 - BEICRELARSHET S THY. Pb-Free(RoHS). Pb-Free(RoHS Expert) & U'Green(RoHS & no Sb/Bn) #idé V) £ 3, BiEiRs &
UHEERBDFEMICDOWTIE, http://www.ti.com/productcontent T Z R 72 & LY,

TBD:Pb-Free/GreenE# 77> PREShTWEE A,

Pb-Free (RoHS) :TIiC #1153 “Lead-Free” £71% “Pb-Free” (3871 —) 3. 6 DDA IR TICH L TRENDROHSEM 2@~ L TV A X BHMIEEKRL
o 2hilid, BREOMEATHOEEN 1% EBALTVWEVWVOIEGHLEEINET, SR THEBAMITILIICEHETINATVWIIEE, TIOHRT) —SRIZIEE
AN 7)—-TOXTOERICELTVWET,

Pb-Free(RoHS Exempt) : 2O & &IE. 1) 41Ny S =V OISR —IDFBENCTERH, £/213 2) ZA1E) - R T L —LBICIN-IDEEZ 2 FEH.
PRERAINTVET, ZhLUsE LB DOH#RICPb-Free(ROHS) EEZA5NE T,

Green(RoHS & no Sb/Br) :TIHZ &3 “Green” I&. “Pb-Free” (ROHSEH#2) ICMAT. % BN HLU T FEL(Sh) eEX-REL-HRMESE LV (BE
BMEFRDOBr£/IESbEENF01%EBALWV) ZEEBHKRLTVWET,

OMSL, E—7iRE -- JEDECEREENFICH-ATHEML AL, BLTE—7¥ABETT,
“Only one of markings shown within the brackets will appear on the physical device.

ERELHRBIVRLFER: COR—JICREIN BRI, THINACAMKATOTIOMESLIURBERLTVET, TIOMBSLURER. E=F(C
FoTRHBINALBHICEDIVTHY, ZOIILBHROEBREICOVTAISORASSVRIADTIONTE SN ELA, BZEPSOFEHRELNRES
THEODBARFEITHNET, TITIRH, EREBVICRTERLERERBEINCRYULFIREZE A, SIZMETIERBLTOZETH. ZUALSDE
MELOCEEPEICH L THBEABRPEEZIMEERTLTIVEVGEE N HBIET, TISIUTIRGOHEER. BEDBEREERBBEREL THR-TWVB LD,
CASESXZOMOFIREINABHRI AR EVEEIFHNET,

THE, WAEBHEICENTH, PRBJFERICLWEELABEICOVT, TIWBSERIIEBICRFTUAARZLHOBBL L -/ TIN-VDBAMBDOEFE
HEBAZEFIAVWIPRET,
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F—TBEOY—IL- Ry XEEHR

REEL DIMENSIONS

TAPE DIMENSIONS

> ﬁ—Ko ‘«Pl—ﬂ

Cavty ] Ao ke

Dimension designed to accommodate the component width

Dimension designed to accommodate the component length

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

Reel
Diameter
A0
BO
KO
v W
v P1

Pitch between successive cavity centers

T Reel Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

O O OO O O O OO0 Sprocket Holes
| |
| |
Q11 Q2 Q11 Q2
____=__ _=__
Q31 Q4 %3 | Q4 User Direction of Feed
| w |
T ’ T
N~

Pocket Quadrants

*All dimensions are nominal

INSTRUMENTS

Device Package |Package |Pins | SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
LMH1983SQ/NOPB WQFN RTA 40 1000 330.0 16.4 6.3 6.3 15 12.0 | 16.0 Q1
LMH1983SQE/NOPB WQFN RTA 40 250 178.0 16.4 6.3 6.3 15 12.0 | 16.0 Q1
LMH1983SQX/NOPB WQFN RTA 40 2500 330.0 16.4 6.3 6.3 15 12.0 | 16.0 Q1
1} TEXAS
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type | Package Drawing | Pins SPQ Length (mm) | Width (mm) | Height (mm)
LMH1983SQ/NOPB WQFN RTA 40 1000 367.0 367.0 38.0
LMH1983SQE/NOPB WQFN RTA 40 250 213.0 191.0 55.0
LMH1983SQX/NOPB WQFN RTA 40 2500 367.0 367.0 38.0
i} TExas
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RTA0040A
|
peaaElAn0AE ———— |
 — " =
= | =
i I S |33 @4.6)
= (] (5.8 TYP) DIMENSIONS ARE IN MILLIMETERS
] . = : DIMENSIONS IN ( ) FOR REFERENCE ONLY
(] | (]
(a0x 0.6) = | IH-E,_‘
-=9300000000- - -
T ! I TFLHHHHHHHHHHJ
(140X 0.25) (36X 0.5) —= b=
RECOMMENDED LAND PATTERN . ax 13 )
0.8 MAX f - :
PIN 1 1 | 36x [0.5 -
PIN 1 INDEX AREA—\ (0.1) D_\ X . —‘| o
% 7 0.25 ‘0 UJL||_|L|L|i|_|L||_||.I.||.i.| "
[ =y T (=
i b ! O
i | ! O
i 3 I (-
6+0.1 E —g— '''''''' % ———————— —E' 04.6%0.1
[ - | O
i ] i O
{ 40X 0.4%0.1 - i -
r 1P i S
0 gononnnonnm
wr——l L T Tj 21
B] 6:0.1 >{4] 40X 0.25%0.05
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Bazlh, el 3RV ZEABIRLE A, FDLS G 84 i H
T HITIE = HF ORI Z OO M FEHE B D M54 —“FH 2 6TV 2%
HaFEES 0, U TIOREFZ OO MMM ERIZIEDZ T1 2651+
VAEBRTHEIP BTN ELEVEARHVET,

TIOF =4 - TyrXUIF =4 - ¥ —bOHPIZH B TEROEE L5 O EEIL,
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=
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A TR IN I TYE TT S X3 —E 22 BIRGET 5 2813 B4 5
TI S ST —E 222 TOWRIERAE. KOS 2 O BRI R A% fi
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TI 2607 7V =2 a BT 2RI XIS RO —icib e, &k
2. TEHSOBBROTAGDT I —L a5 T ELRO M FHIB 453
R, B RO RIS EERFHOETUIDE, ZhEZHS THTF 5
BB BIEERD, HOZOZLIZFRELE T BERE i h 2R A58
7B fERR S FU T AR AR A L ELEITL . REAKROZ D)%
L. % RIESHREME DO H 5 AR HAORREMEARIRL . O Sz G 45
U272 A HIEERD — VA EHL A $R 24 KL ARFELE ¥ &b
13, TR AR A TR EARMIE DT T =Y L2 & BAEL
LHEEO—YNOX TI KUZOREFHZOLFDO M ETIEDELET,

TIHLZOE BB E7 T ) — aV R T 570 IC B e h 5
WAMNHVET 2O LB ONTZ, TIAVHNETEZA1Z, NS
HERE DR AAEUE R OV ELR I A 72 L7 o B O BAELN O & | R
AR OELE N TER I B TEVETAZEICHDE T 2B ib 6§, Ui
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TI BEFEIEZ L — R UL [ 7525745 2 | B E UTRRIZ IR B L= 55
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BRI THTIIN I &h, 2 OfIHEh L&KL THhET,
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PN BTN TOBENERFE K OB EOBRFHZOEZTHGDADE
(EIC KD e X254, HORELE T,
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Copyright © 2013, Texas Instruments Incorporated
AAZER HATFH 24 V2V X VI BRASHE

BH+FrERRAOIMDOEFEV - REICDWNT

FEFRBEF WMOKEVRE - BRRE BIRERFECLOTF . BEHKT
DREFERICIRIE /S FRFIREZRIITENBDET,

AL EFRRBOSWMORN CERICHIOTIETEDRZETFUC FEL,
1. BER

@ FFCHEMFRHRBAZMSHEVNI L. ESLTHMDINENSGD
Ba&. UARARS Y TETAMEDST7—R%ZED, EERFRE
ZUCHmbHS T &,

O BEUHERIEM IR SMOHSNIARNOER) XIF&Rm
BRTRDORVZETSBG. EithaNc8EEDOT—JI)LET@E
BUITYPMIT-R=ZESfcBDE). T—RZEUIAEEEDTD
CEF VT FEE. BERDBDZEES &,

@ YUVIPRARNIIREE. FEEOREICEDIETOREE
[F HEIDHFEZEMLIDEEZ/ET L.

@ RBIEEQOURARANS YT - EEMFR T —JILRANURERE
HOBEMEDHEIHEM BB, BICEESNZ OKEED R
TNTVBT L,

2. BEERE

® EE :0~40T. HMEE : 40~85%TRE - MXRUEWDIEK

WZTST & (BURBEBLIEWT &)

3. PrEME

4. HEWEEE

5. REE

6. 5%

@ BEHBAXNHLHRETRE - WXLEVI &,

O TS MEREENHERERENUBBICIEVERRER
BT,

0 HERGE. AR, BRRURBERZZETSERD. GE%Z
BEXVWT s,

@ [FARMITEIE. RIER 260CLU LOFRBKREC. 10U LEES
TN E (BERIERFRED HDBFFENICHDS &)

@ RBARNITMZEEILES. XET7IVZRRBEDRRELEDLSES
Z2YEREIEREF/N\OTV)DHIRIETRE - BELLEVLT &,

O RBARRMDBETHICTISYIRDERZETICE, (RHENEE
R —EUTICREESNEERT A TDTS Y I R(EFRL<,)

ME

2001.11



