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PDBERERE IC F5 | D ENEMREE

»Setup

LVER LVER

40V

- ff +235v| .
=N T
ASD board ' ASD board )| ASD board | ASD board

BRMLES =je—demes

» Results

Startup order
+4V - -3V 336V 3.09V -3.02V

-3V- +4V 3.37V -0.60 V -3.01V

The +3VA output depends on the startup order !
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PDBERERE IC F5 | D ENEMREE

»Cause
- A protection circuit is implemented inside the LDO chip.
—Do not allow output if a negative voltage is applied to the LDO output.
- -3VA is turned on first.
—-0.6 V is applied to the +3VA voltage line via the PS boards.
—The LDO protection is triggered and cannot be switched on.

»Modification
- Zener diode implementation

¥ Recommended method in the LDO datasheet. E

IN ouT l P To Load
LDO Le.
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PDBERIERE IC F 1T D ENEMREL

Image of oscilloscope (prototype verification)

Current flows through the zener diode.
Lift +3VA

—Qver 0V, LDO work

—-Qutput 3 V

=
-3VA

- e s e T e e ¥ e e T

+3VADIIH L ARYETOER ¢

D I e e e L e s e VI S Sp—— ya—

AEREA EF/RIEA

Mat Horizontal |
i 2.00 V/div A L % WYl 400 ms/div
a o ‘D0 i SR:250 S/s
500 MHz 500 MHz RL: 1 kpts




PDBERERE IC F5 | D ENEMREE

»LDO input voltage and “t"
(t : The time difference between the 4 V power on and the +3VA ramp up.)

o 2000 - — T T
E o : E
. . . £ 1600~ E
Verified in 0.1 to 2 sec. el . UDZVFHE5 (3.6 V5 ma) =
= o PDZV3.6B (3.6 V/40 mA) J—

» Power-off when the - xz_ + UDZVFH3.3B (3.3 V/5 mA __PDBO) E R
start-up was confirmed. aon - E
6005—* _f
o * E
2002— " . —i
%% 5 '.'4.|4' i I.I4!6?’ Sl e ey

LDO Input Voltage [V]

6.8 BFYxF—XAFA—FIZBISLDO DAHEBERELMLS EXHREOBEGK (AERH — EBHROHKA
E), T5—nN—=i3F>uXa—7ORIEHRICIE LT 10%FFTWVW3
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WITF—F 1A —RNDES

»Setup
LVRR LVRR
+40V m&@%
,“ " ﬁ 8+3.35 \ FPGA
2D
ZD > ...
thehdacs g
! (OutputA, B, C)
: : : ASD board|li ASD board|li ASD board|}f ASD board .
BRGEES W4
[20]: vz+—514—F : i :
»Results e

Startup order +3.3VD
+4V - -3V
-3V - +4V

—Prototype PDB with zener diode work as expected !
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6 6 6 6
= F = F = F = F
@ = [ = @ = [ =
o o [< I o -
g £ r £ r £ r
S 5 S 5 S 5 S 5
B L B / B / 2 r /
§ - —— Input to PDB § - Input to PDB é - W Input to PDB § - ——— Input to PDB
] 4 . Input to PDB 2 ar- = Input to PDB 2 ar- . nput to PDB 2 Ar- = nput to PDB
C . (nput to PDB C . (nput to PDB C . (nput to PDB C . (nput to PDB
sl W input to LDO 3 W input to LDO s W input to LDO s = Input to LDO
- 1 Input to LDO - 1 Input to LDO - 1 Input to LDO - 1 Input to LDO
- Input to LDO - Input to LDO - Input to LDO - Input to LDO
2‘_ = Output from LDO 2'_ = Output from LDO 2'_ W Output from LDO 2'_ s Output from LDO
L Output from LDO L Output from LDO L Output from LDO L Output from LDO
r ' Output from LDO r ' Output from LDO r ' Output from LDO r ' Output from LDO
- - - -
o o o o
C PRI C . & — P N R R C PRI L. PRI
5 4 4.2 4.4 46 5 5 5
Input voltage [V] Input voltage [V] Input voltage [V] Input voltage [V]
PDB_QC_2-8 PDB_QC_2-9 PDB_QC_2-10 PDB_QC_2-11
6 6 6 6
s °F s °F s °F s °F
& & & [ &
g r g r g r g r
S S S 5S¢ S 5S¢ S 5
g C / 5 C / 5 C / g C /
§ - m— W Input to PDB é - Input to PDB é - Input to PDB é - — W Input to PDB
e - = Input to PDB e - Input to PDB 2 ar-  Input to PDB 2 Ar-  Input to PDB
C W nput to PDB r W nput to PDB C W nput to PDB C W nput to PDB
3 r W nput to LDO 3 r W Input to LDO 3 o N Input to LDO 3 o N Input to LDO
- 15 Input to LDO - 15 Input to LDO - 15 Input to LDO - 15 Input to LDO
C Input to LDO C Input to LDO C Input to LDO C Input to LDO
2'_ s Output from LDO 2'_ = Output from LDO 2'_ s Output from LDO 2'_ = Output from LDO
C Output from LDO C Output from LDO L Output from LDO C Output from LDO
r = Output from LDO r W Output from LDO r W Output from LDO r W Output from LDO
1— 1= 1= 1=
o— o— o— o—
C PRI C . PRI C PRI C . & PRI
5 4 4.2 4.4 4.6 5 5 4 5
Input voltage [V] Input voltage [V] Input voltage [V] Input voltage [V]
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2. PDBOmBERIEAE | HROEEAF* v
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6 6
s 6f s o = R
o s $ g’ -
g r g £ S 5
S s g 5 A s
> [ C C 3 F
o e -g C / -g - / 3 f /
§ C / 2 F . Input to PDB 2 — . Input to PDB g - — . Input to PDB
C - = input to PDB 2 e 8 4 4 - PDB
§ 4= = Input to PDB 3 4 = Input to PDB 2T = nput to PDB g Input to
= - . = - . (nput to PDB C . (nput to PDB C . (nput to PDB
r = nput to PDB C P r L = nput to LDO
C = input to LDO s [ input 1o LDO 3 S input (0 LDO 3 5 Input to LDO
3 C WS Input to LDO - W Input to LDO C WS Input to LDO r I o] .
F Input to LDO F Input to LDO F Input to LDO - - on:u wo |
I W Output from LDO r W Output from LDO . W Output from LDO - itput from o
- Output from LDO C Output from LDO C Output from LDO C - xp: Zm e
+ r + m
- . Output from LDO C . Output from LDO C . Output from LDO 1_ tp!
1 - - C
- - r o—
°F 1 °E L | | 1 1 °F ! PR C . & p—
C ! 1 1 I 1 1 1 L n I I L 1 I L 1 1 1 I 1 1 5
’ 4 5 4 4.2 4.4 46
4 4.2 4.4 4.6 5 4 4.2 4.4 4.6 5 {nput voltage
Input voltage [V] Input voltage [V] Input voltage [V] p ge [V]
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6
a 6 °L
S =k = % C
L @ r @ r o> -
& f g ?r 8 oF
o L = o = __ o —
i F 2 b g -
o [ B r o e L
2 / s L / g / £ F . nput to PDB
2 F - — Input to PDB § r _— = nput o PDB 8 4 e nputto PDB S 4 = nput to PDB
S 4— — - gt o PDB $ 4r  nput to PDB 2 °r = Input to PDB 2+ - e
= - nput to PDB o = Input to PDB C = Input to PDB C - Input to
C - C . (nput to LDO o W (nput to LDO 3 r Input to LDO
L Input to LDO 3 3 C = et lo LDO
3 L [ Input to LDO C 5 Inputto LDO C gt 0 LOO C Input to LDO
C Input to LDO C Input to LDO C Input o LDO C - o"::u from LDO
C = Gutput from LDO o = Output from LDO o = Output from LDO 2 put from
2 C Output from LDO C Output from LDO C Output from LDO
E Py - from LDO C = Output from LDO C . Output from LDO
C === Output from LDO C - Output from - o E
e = U '
F o— ol— 0 :—
°E L L C . 4 PR C . T T é .
- R - 4 42 4.4 46 48 5 4 42 44 46 4.8 5 i
4 S Input voltage [V]
Input voltage [V] Input voltage [V] Input voltage [V]
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A
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T A =
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72/
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PDB_QC_2-20 PDB_QC_2-21
s °F s °F
S & L
g [ g [
S s S s
5}
3 C 5 - .
- | - |
g 4 _— T — Input to PDB g . — Input to PDB
g L BN Input to PDB g - B Input to PDB
C BN Input to PDB r W Input to PDB
r N |nput to LDO r N |nput to LDO
3— —
C {5 Input to LDO C 5 Input to LDO
- Input to LDO - Input to LDO
2 [ W Output from LDO C W Output from LDO
C Output from LDO T Output from LDO
- I Output from LDO - I Output from LDO
1 — —
o o
C - PR T S N AN ST ST SN AT ST ST S Y [ —— | | IR
4.2 4.4 4.6 4.8 5 4 4.2 4.4 4.6 4.8 5
Input voltage [V] Input voltage [V]
PDB_QC_2-22 PDB_QC_2-1
s °F s °F
& L & L
s F g L
S 5 s s
8 C / .8 r .
5 : 5 - . \//,;_—,—-'—/'»,
2 4 r N nput to PDB 2 . - W Input to PDB
g [ W Input to PDB g L
C S Input to PDB C I Input to PDB
3 r N |nput to LDO - [0 Input to LDO
- 9% Input to LDO -
r Input to LDO T Input to LDO
o = Output from LDO C Output from LDO
C Output from LDO r
C . Output from LDO C I Output from LDO
1 —
o o
C PR IR S I T S N C PR
4.6 4.8 5 4.8 5
Input voltage [V] Input voltage [V]
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2. PDBOMERIFE : VYV F—F 1 A—NORERE

»When tested on a mass-production model, it produced smoke.

- 5.1 V was applied to one side. (4 V at the input of the zener diode)

- After the smoke, zener diode characteristics changed.
—Carbonized ? (0.16 Q)

@ Electrical Characteristics (T, = 25°C)

Symbol

V7 Rank(V) Zener Voltage:V7(V)(1) Dy namic Impedance:Zz(Q)| Reverse Cument:Ig(uA)
MIN. MAX | IzmA) [ MAX | Iz(mA) | MAX | VRV)

20 2.000 2.240 40 25 40 200 0.5

2.2 2.200 2450 40 20 40 200 5

24 2.400 2.700 40 15 40 200 1.0

ol 2.700 3.100 40 15 40 200 1.0

3.0 3.000 3.400 40 15 40 100 1.0

i &5 3300 3700 1 40 15 40 80 10

! 36 3600 | 4000 | 40 15 40 60 10|
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2. PDBOmBRIEHER 1 Y =+ —% 1 A — N DFRSER

aH

»Rated value of Zener diode

@ Absolute Maximum Ratings (T4 = 25°C)

Parameter Symbol Limits Unit
Power dissipation Pp 1000 mW
Junction temperature Tj 150 °c
Storage temperature Tyg -55 ~ 150 °C

- Rated power is 1000 mW.
—QOperation near zener voltage assuming zener current (40 mA) will not exceed rating.

* How much power was consumed during the test shown on the previous page ?
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> Results

Burning conditions

Ozener1 :

* Burning smelled at 4.9V

- Smoke was immediately observed at 5.2 V
Ozener? :

* Burning smelled at 5V

- Confirmed smoke at 5.2 V for about 2 min.

Although there were individual differences,
there was a high possibility of burning when
a voltage of about 5 V was applied to the
zener doide

At this time, more than 250 mA was flowing
—Over 1000 mW
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