@ Guaranteed Low Skew QS5805T

QS5806T

Q CMOS QS52805T
UALITY .

SEMICONDUCTOR, INC. Clock Driver/ BUHEI‘ QS52806T

FEATURES/BENEFITS DESCRIPTION

10 output, low skew clock signal buffer
Guaranteed low skew

25Q on-chip resistors available for low noise
— 0.3ns same bank

— 0.5ns opposite transition

—1.0ns different devices

Reduced swing TTL outputs for low noise
Input hysteresis for better noise margin
Monitor output

Undershoot clamp diodes on all inputs
Military product compliant to MIL-STD-883
Available in QSOP (Q) and SOIC (SO)

The QS5805T and QS5806T clock driver/buffer cir-
cuits can be used for clock buffering schemes where
low skew is a key parameter. The QS5805T offers two
banks of five non-inverting outputs and the QS5806T
provides inverting outputs. Designed in QSI's propri-
etary QCMOS process, these devices provide low
propagation delay buffering with on-chip skew of 0.3ns
for same-transition, same-bank signals.

The QS52805T and QS52806T have on-chip series
termination resistors for lower noise clock signals. The
QS52805T and QS52806T series resistor versions are
recommended for driving unterminated lines with ca-
pacitive loading and other noise sensitive clock distri-
bution circuits. These clock buffer products are de-
signed for use in high-performance workstations, em-
bedded and personal computing systems. Several
devices can be used in parallel or scattered throughout
a system for guaranteed low skew, system-wide clock
distribution networks.

See Application Note AN-21A for more information on
low-skew clock buffers.

Figure 1. Functional Block Diagram
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Note: QS52805T and QS52806T devices have 25Q series termination resistors on each clock output including monitor.
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Clock Management Products QS5805T, QS52805T, QS5806T, QS52806T

Figure 2. Pin Configurations (All Pins Top View)

QS5805T, QS52805T QS5806T, QS52806T
QSOP, SOIC QSOP, SOIC
7/ \/

Veea O 1 200 Vees Veea 01 20 Vees

OA1 []2 19[] OB1 OAT1 []2 19[] OB1

OA2 []3 18] 0B2 OA2 []3 18[] OB2

OA3 [ 4 17[] OB3 OA3 [] 4 171 OB3
GNDAa [ 5 16[] GNDB GNDa [15 16[] GNDB

OA4 []6 15[] OB4 OA4 [16 15[] OB4

OA5 [ 7 14[] OB5 OA5 []7 14[] OB5
GNDQ [] 8 131 MON GNDQ [] 8 131 MON

OEA []9 12[] OEB OEA [ 9 12[] OEB

INA [ 10 11[] INB INA [ 10 110 INB

Table 1. Pin Descriptions

Name /0 Description

OEA, OEB I Output Enable Inputs

INA, INB I Clock Inputs

OAn, OBn, OAn, OBn 0 Clock Outputs

MON, MON @] Unbuffered Monitor Output

Table 2. Absolute Maximum Ratings

— Note: Stresses greater than
gtépgly Voltage to Ground ... 0.5V to +7.0V those listed under ABSOLUTE
utput Voltage Vot ..o -0.5V to +7.0V MAXIMUM RATINGS
DC Input Voltage V ~0.5V to +7.0V mey

p g IN ....................................................... . . Cause permanent damage to
AC Input Voltage (for a pulse width <20ns) ..............ccooevinn. —3.0V | Qsl devices that result in func-
DC InpUt Diode Current with VIN <0, —20mA tional or reliability type failures.
DC Output Current Max. Sink Current/Pin..........cccccceevviieeeeeenen, 120mA
Maximum Power DisSipation ...........cccoceevviiiiiiiiiiiiieii e, 1.0 watts
Tore Storage Temperature ... —65° to +150°C

Table 3. Capacitance
TA = 2500, f = 1MHZ, V|N = OV, VOUT = OV

QSOP SOIC
Pins Typ Max Typ Max Unit
CiN 4 6 4 6 pF
Cout 7 9 7 9 pF

Note: Capacitance is characterized but not tested.
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QS5805T, QS52805T, QS5806T, QS52806T

Clock Management Products

Table 4. DC Electrical Characteristics Over Operating Range

Industrial: T, = —40°C to 85°C, Vg = 5.0V + 10%

Military: T, = —55°C to 125°C, Vg = 5.0V + 10%

Symbol | Parameter Test Conditions Min | Typ® | Max | Unit
Viy Input HIGH Voltage Guaranteed Logic HIGH for All Inputs | 2.0 | — — Vv
V. Input LOW Voltage Guaranteed Logic LOW for All Inputs | — | — 08 | V
Vic Clamp Diode Voltage® | Vo =Min,, I, =—-18mA — | =07 |12 V
Vou Output HIGH Voltage Vee = Min,, loy = —24mA (IND) 24| — — \'

QS5805T/5806T lon = —32mA (IND) 20| — —
lon = —12mA (MIL) 24 | — —
Vou Output HIGH Voltage Ve = Min,, lon = —12mA (IND) 24 | — — \
QS52805T/52806T lopy = ~4mA (MIL) 24 | — —
VoL Output LOW Voltage Vee = Min,, loL = 64mA (IND) — | — |[055] V
QS5805/5806T loL = 48mA (MIL) — | — |055
VoL Output LOW Voltage Ve = Min,, loL = 12mA (IND) — | — (050 V
QS52805/52806T loL = 8mA (MIL) — | — |0.50
[ in | Input Leakage Current Vee = Max., Viy = Ve, Vin=GND — | — 1 HA
|loz] | Output Leakage Current | Vg = Max., Vo= Voo Vour=GND | — | — 1 nA
los Short Circuit Current3 | Vs = Max., Vg = GND —-60| — |-250 | mA
AVt Input Hysteresis Vi — Vo for All Inputs — | 02 — \
Rout | Output Resistance Vee = Min, Ig, = 12mA — | 28 — Q
QS52805/52806T
Notes:

1. Typical values indicate V¢ = 5.0V and T, = 25°C.
2. Not more than one output should be used to test this high power condition and the duration is <1 second.
3. Guaranteed by design but not tested.
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Clock Management Products QS5805T, QS52805T, QS5806T, QS52806T

Table 5. Power Supply Characteristics

Symbol | Parameter Test Conditions™ Typ® | Max | Unit
lec Quiescent Power Ve = Max.,Viy = GND or V¢ 0.005( 05 | mA
Supply Current
Al | Supply Current Vee = Max,, Vi =3.4V, f, = OMHz 1.0 25 [ mA
per Input HIGH
lccp | Dynamic Power Supply® | Voo = Max., Vi = Ve or Viy = GND 0.08 | 0.18 | mA/
Current per Output Outputs enabled, 50% duty cycle MHz
I Total Power Supply@#4 Ve = Max., Viy = Vg or 4.0 9.5 mA
Current Examples OEA = OEB = GND V\y = GND
50% duty cycle, f,=10MHz |V =3.4Vor| 45 10.8
5 outputs toggling, V,y = GND
Unused inputs = GND or Vcd
Vee = Max., Viy = Vg of 2.2 55
OEA = OEB = GND Viy = GND
50% duty cycle, f,=2.5MHz |V =3.4Vor | 3.2 8.0
All outputs toggling Viy = GND
Notes:

1. For conditions shown as Min. or Max., use the appropriate values specified under DC specifications.
2. Guaranteed by design but not tested. C, = OpF
3. Typical values are for reference only. Conditions are Vs = 5.0V and T, = 25°C.

4. g = lgc + (Alec)(DR)(N7) + legp (fo)(No)
where:
Dy = Input duty cycle
Ny = Number of TTL HIGH inputs at D (one or two)
fo = Output frequency
No = Number of outputs at f,
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QS5805T, QS52805T, QS5806T, QS52806T Clock Management Products

Table 6. Skew Characteristics Over Operating Range

Industrial: T, = —40°C to 85°C, Vi = 5.0V + 10% Military: Tp = —55°C to 125°C, V¢ = 5.0V + 10%
For QS5805T, QS5806T C oap = 50pF, R, oap = 500Q.

For QS52805T, QS52806T C, oap = 50pF (no resistor).

— A B C
Symbol Description(1,2 Min Max|Min Max|Min Max | Min Max | Unit
tsk(o1) Skew between two outputs IND | — |05 | — |03 | — |03 |— [03]| ns
same transition, same bank MIL| — |07 | — |06
tsk(oz) Skew between two outputs IND [ — |07 | — |05 |— (04| — | 04| ns
same transition, differentbanks MIL | — |09 | — | 0.8
tsk(p) Pulse Skew: Opposite IND | — |10 | — |07 |— |06 |— | 05| ns
transition skew, same output ML | — |12 | — [ 1.0
(tpn-tpn) QS5805/52805
tsk(p) Pulse Skew: Opposite IND | — |10 | — |07 |— |06 |— | 05| ns
transition skew, same output ML | — |12 | — |12
(tpn-tpn) QS5806/52806
tsk) Part to part skew® IND | — (15 |— (|10 ]| — [10]— | 10| ns
MIL | — |15 | — |15

Notes:

1. Skew parameters are guaranteed across temperature range, but not production tested. Skew parameters apply to
propagation delays only.

2. See Test Circuit and Waveforms.

3. tgkq only applies to devices of the same transition, same part type, same temperature, power supply voltage,
loading, package and speed grade.
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Clock Management Products

QS5805T, QS52805T, QS5806T, QS52806T

Table 7. Switching Characteristics Over Operating Range

Industrial: T, = —40°C t0 85°C, Vg = 5.0V + 10%
For QS5805T, QS5806T C\oap = 50pF, R oap = 5009

For QS52805T, QS52806T C, oap = 50pF (no resistor).

Military: T, = —55°C to 125°C, Vg = 5.0V + 10%

— A B C

Symbol Description™ Min Max | Min Max |Min Max | MinMax|Unit

toLH Propagation Delay®? IND (15|65 |15 | 58 |15 |50 (15|45 ns

tpnL MIL| 15|75 |15 ]| 68

tpz Output Enable Time IND | 15|80 |15 | 80 |15 |7.0[15|6.0| ns

tpzh MIL| 15|85 |15 ]| 85

tpL 7 Output Disable Time® IND | 15|70 |15 70 |15 | 6.0 |1.5(5.0| ns

tozn MIL| 15|75 |15 75

trte Output Rise/Fall Time® 0.8v-20V | — (15| — [ 15| — |15 | —|15|ns

Notes:

1. See Test Circuit and Waveforms. Minimums guaranteed but not tested.
2. The propagation delay range indicated by Min. and Max. specifications results from process and environmental

variables. These propagation delay limits do not imply skew.
3. Guaranteed but not tested.
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QS5805T, QS52805T, QS5806T, QS52806T Clock Management Products

Figure 3. Test Circuits and Waveforms caramoter | Swien
Tested Position
tPLz, tPZL Closed
All Others Open

VCC 500
| 0—o0 6.0V
VIN DUT Vour
Pulse

Generator

I i1

450 Q

50 Q Coax to
Oscilloscope

I—r—

Pulse generator for all pulses: f < 1.0MHz; {F < 2.5;13; R < 2.5ns

INPUT INPUT — 15V

—P>| tPLH |[€— tPHL

OUTPUT X - 15V

OUPUT

tsk(p) = [tPHL - tPLH|

Pulse Skew - tsk(p)

Propagation Delay

X 3V X 3V
INPUT >< < —_— & INPUT >< — 15V

ov ov
tPLH1 (PHL1 tPLHA PHLA

VoH
OUTPUT 1 j/ X - OUTPUT A j/

VoL —_— o
1SK(02)
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VoH
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I

1.5V
VoL

[

OUTPUT 2 _/ X OUTPUT B

/ 1.5V 7

15V

i
r|/

< N VoL . - VoL
tPLH2 ez tPLHB PHLB
tsk©1) = [tPLH2 - tPLH1| OF [tPHL2 - tPHL1| tsk(©02) = [tPLHB - tPLHA| OF [tPHLB - tPHLA]|
Output Skew (Same Bank) - tsk(01) Ouput Skew (Different Banks) - tsk(02)

ENABLE DISABLE 3v
/7 & INPUT >< X< —
CONTROL - sV ov
INPUT « / ov PLHT tPHL1 y
[ tPLZ \ OH
3V PART 1 OUTPUT Y
OUTPUT
NORMALLY SWITCH 15V L VoL
CLOSED —
Low 0.3V VoL 1SK(t)
L_ ! & tpriz von
tPZH 4 — v PART 2 OUTPUT X 15y
OUTPUT 1 ] OH ;
NORMALLY gVF\,’,'ET,\‘CH 15V _ L VoL
HIGH tPLHZ " iPhL2
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Enabl d Disable Ti tsk(t) =|tPLH2 - tPLH1| or|tPHL2 - tPHL1|
hable and Disable Times Part-to-Part Skew - tsk(t)
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PACKAGING INFORMATION

150-MIL QSOP - Package Code Q

Quarter-Size Outline Package

Plastic Small Outline Gull-Wing
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Notes:

. Refer to applicable symbol list.

. All dimensions are in inches.

. N is the number of lead positions.

. Dimensions D and E are to be
measured at maximum material
condition but do not include mold
flash. Allowable mold flash is
0.006 in. per side.

5. Lead coplanarity is 0.004 in.

maximum.

SO

SEATING PLANE

~>I |<—hx45°
1

ST Nty
~>l|<—L “T{C

JEDEC# MO-137AB MO-137AD MO-137AE MO-137AF
DWG# PSS-16A PSS-20A PSS-24A PSS-28A
Symbol | Min | Nom | Max | Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
A 0.060 | 0.064 | 0.068 | 0.060 | 0.064 | 0.068 | 0.060 | 0.064 {0.068 | 0.060 | 0.064 | 0.068
A1 0.004 | 0.006 | 0.008 |0.004 |0.006 | 0.008 [0.004 |0.006 |0.008 |0.004 | 0.006 | 0.008
B 0.009 |0.010 | 0.012 |0.009 | 0.010 | 0.012{0.009 {0.010 {0.012 [ 0.009 | 0.010 | 0.012
C 0.007 | 0.008 | 0.010 {0.007 | 0.008 | 0.010 | 0.007 |0.008 {0.010 |0.007 | 0.008 | 0.010
D 0.189 {0.193 { 0.197 |0.337 | 0.341 | 0.344 | 0.337 | 0.341 [0.344 {0.386 | 0.390 | 0.394
E 0.150 [ 0.154 | 0.157 |0.150 | 0.154 | 0.157 {0.150 |0.154 |{0.157 |0.150 | 0.154 | 0.157
e 0.025 BSC 0.025 BSC 0.025 BSC 0.025 BSC
H 0.230 | 0.236 | 0.244 |0.230 |0.236 | 0.244 | 0.230 | 0.236 | 0.244 | 0.230 | 0.236 | 0.244
h 0.010 | 0.013 | 0.016 |0.010 {0.013 | 0.016 [0.010 | 0.013}0.016 | 0.010 | 0.013 | 0.016
L 0.016 | 0.025 | 0.035 }0.016 |0.025 | 0.035 | 0.016 | 0.025|0.035 | 0.016 | 0.025 | 0.035
N 16 20 24 28
a 0° 5° 8° 0° 5° 8° 0° 5° 8° 0° 5° 8°
0.006 | 0.008 | 0.010 {0.056 | 0.058 | 0.060 | 0.031| 0.033{0.035 | 0.031 | 0.033 | 0.035

7466803 DOO334k 578 MW
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PACKAGING INFORMATION

300-MIL SOIC - Package Code SO
Plastic Small Outline Gull-Wing

Notes:
1. Refer to applicable symbol list.
2. All dimensions are in inches.
3. N is the number of lead positions.
' 1 4. Dimensions D and E are to be
” I-l ﬂ ” I—H-l n ” |-| |-| l—l ﬂ —_— measured at maximum material
condition but do not include mold
. T flash. Allowable mold flash is
0.006 in. per side.
E H 5. Lead coplanarity is 0.004 in.
¢ maximum,
N
«——— D——»
SEATING PLANE
A > [<hx45
I ‘ h
\ JL u
JEDEC# MS-013AA MS-013AC MS-013AD MS-013AE
DWGH# PS16A PS20A PS24A PS28A
Symbol Min Max Min | Max Min Max Min Max
A 0.096 | 0.104 | 0.096 | 0.104 | 0.096 | 0.104 | 0.096 | 0.104
A1 0.005 | 0.011 | 0.005 | 0.011 0.005 | 0.011 | 0.005 | 0.011
B 0.014 | 0.019 | 0.014 | 0.019 | 0.014 | 0.019 | 0.014 | 0.019
C 0.009 | 0.012 | 0.009 [ 0.012 | 0.009 { 0.012 | 0.009 | 0.012
D 0.402 | 0.412 | 0.500 | 0.510 | 0.602 | 0.612 | 0.701 | 0.711
E 0.292 | 0.299 | 0.292 | 0.299 | 0.292 | 0.299 | 0.292 | 0.299
e 0.044 | 0.056 | 0.044 | 0.056 | 0.044 | 0.056 | 0.044 | 0.056
H 0.396 | 0.416 | 0.396 | 0.416 | 0.396 | 0.416 | 0.396 | 0.416
h 0.010 | 0.016 | 0.010 | 0.016 | 0.010 | 0.016 | 0.010 | 0.016
L 0.020 | 0.040 | 0.020 | 0.040 | 0.020 | 0.040 | 0.020 | 0.040
N 16 20 24 28
a 0° 8° 0° 8° Q° 8° 0° 8°
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